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Mission Statement

U

Conducts research and development on health hazards of Army ax at ion,

tactical combat vehicles, and selected weapon systems. Assesses the

health hazards from noise, vibration, acceleration impact, and visual

demands of such systems, and defines measures to offset hazards.

Assesses stress and fatigue in personnel operating these systems and

develops countermeasures. Assists in development of criteria upon

which to base standards for entry and retention in Army aviation

specialties. Assists other IS Army Medical Research and Pevelopment

Command (USAMRDC laboratories and institutes in research on the

bioeffects of laser systems, medical defense against chemical agents,

impact of continuous operations on individual and crew performance,

and development of improved means of patient evacuation. Assesses

current life support equipment to identify causes of failure and

devise improved design. Assists the combat developers and materiel

developers of new Army aviation and tactical combat vehicle systems

to recognize and eliminate health hazards as early as possible in

the developmental cycle. Conducts collaborative, research with other

Depa rtment of Defense and other Federal agencies on medical research

n",d development issues of common concern.

I-
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Introduction
It ,i -t. :.?, : , t !:M t .I. oI: edical Research Laboratory

c 1 , t t S enhanc, tent of the individual
q. . I- t C, , I'1,".; e 11 C nI d eff i Ci enc y and the prevention

I + a A :'LI t C, ,1),}. C', It tC ie I C' , venvi ronm ent

| I '.,.t -1id , department of the Army General Order
l cT! ' 'iple"cnted b Office of The Surgeon General

oal 'rdcr " orV O Oct (2 to accomplish research in support ot
t AIV .. taviat in 1'un\t and airborne activities and to provide

I cttI aerco.eiia research and reference library for the A\rmy
a i titon effort. ..\dditional mission areas were added to the lab-
oIt o r, itt 1 -4. lI e laboratory's further expanded mission nowinc ludes~ the assessment of the medical impact of advanced armor

ild irtii lery tweapons systems and other nonmedical materiel.

t; .\.\L is one of nine r -edical research laboratories of the I'S Arm-
..ed ical Pesearch and Peveloprpont Command (UI .\.iRDCI , Office of The
Surgeon (Ceneral , and is a tenant organi-ation located at the US

A.rm Aviation Center (IS..\A\NC) , Fort Pucker, AL. It is the only
,edical laboratory designated to deal with Army aviation's uniaoe
occupational problems.

Nineteen hundred eighty-two marked a milestone in USAARL's history
with the celebration of its 20th Anniversary. In 20 years the
laboratory has grown from one building and seven personnel to a
large, modern facility i,ith 152 people. Our growth has been in

A" research, people, and facilities, and we're proud of them all.

Under the direction and guidance of the USAMRDC, USAARL moves with
the sire steps of maturity and responsibility of a firmly estab-
lished research organization into the 1980s. The mission remains,
through research, to preserve and enhance the health, safety, combat
effectiveness, and survivabilitv of the soldier.

This report gives an overview of ISAARL during FY 82, identifies
current areas of research, and gives a brief description of the
research p ro 4 rams. I be lPP Forms 1498 tinder ihich this research
,.r k i a :--I.i i h d aire in the i ppendix.

- . - , ~t ' I t L' t i i r ncnt s of T SG Reg l I a -
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Resource Management Branch

i ' - a 1, in a n 1t -111
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ll I - I It Ion n' 1t II r \ -I il' ! I 0 S1 th de tOin

0 t l II IA !cS '('I I' f tl I I t 1 t-;ll ' lnt lli- to I a -11
IIV i I t'I I 01 I a ICI I t'-'ll1 :1 1 11 t IIl~ t 1 01 i ii

I 1lt ~t I OLi 'v t 011 111,1 l at'ttI i U 11 i'i jLl t 0il n ,i

1 0
v I I J lb 0 '

s o o ,, I I" it evlaiii \ iti' 'idit was coniducted in I- ) 2,
Ill it it 1 "Ii ki I v at iOtis k:i th in thle

Scientific Information Center

-' , " Li I'- ): i 1' ,1 t~ c < I I I'.) d t 4 't Ci [it it f i

i:to r: a 1,1 , 1 !l 1:'C I C' 1, n L, lc lt ti ta f r t he III Ii' 1:It on op Coll.:' -n t

11ic ei I'l In!, ii ':cXJ i Ci a id I i CO :4C i cnc es l'CStUa i-c Ii. dJ i t i on a1
-<:on ' 1 it) i I i t i tis zidde~ dlr i n I , 2' i liw ld d d i rect 1 no IUIS VAR\.\P s
o I 1-, i'CI t i It 1 diicat io O l 'lograr)1 aind ais sULim i li- responls i U 11 i ty 1or
toclhiilog trai nsfer as5 ciantlated by the Stevenson-lWodler 1 ochnology
I :,Io v it i on 11\ct o f 19 8 U. 11w Sc i Cn t i fic 1 n forIMat io 0l1 enter alISO
Arrainged and public i ed scint if fic semiinars hielId at (IS.\RL dkiriing
th- yetar.

it. ,%riter-!.itor's office continued to provide technical edit ing
and w rit ing, Iublic and command information coortlinait ion, ex\hib it

E ~U 1) Qr t , and Ia io0r ato0r y1 hi Sto0ri calI r e sea r ch1. ITwen1t y -ni nie Hometown1

a. 0. ' leaises were suhii t tot duri I IS2, and C ioht art id es w~ere
lPLill i i <d li h 1 1 4hlt ill,' the labora tory 's ach ieecleli t s and personnelI

I a I pUb I i Cat iOnls t U is pas5t yea1r inc 1lidcd ''usAARI. in kcview * and
a in ieki at ed Iiis to iv of ISA.\Rl. ahi ch was p repa retd tor the Ililallye

to'-~iiid e llon\. I lie piroduict ioin of a vidtent ape ent itlIedi
a 0.Is. ...... as coop let et for use as an (1 V oatiion or WrIeN-

* ill- oni f\A. - ' :st orita ttl io i al exh ibUit w s cool let ed aniid is
2 i l\tJ iln tlt' tover t' t hc ne1' faicility.



Iu i ino the p as;t Yea r, I SAARI bet~cameI a n ac t i %-c pa r t c i pan[t is1
USAMR)C'c 1 lect ron ic ma i ss.%<t em, IAt I .. Add i t i ena I Iv , an on I I e(
data base sy, stem, PAL.\tG;, became operational. Scijentiftic it oI-;;t ionl
Center Personnel wecre trained in the ses tem's basic and aidx ancod
applications, and spe)c ial cour1ses oen Mlcdli iend [ xcerpta led leia 1at a
bases were oi ven to the ib1)ra r ians . Foritv - s ix I i tclatuz 11r e-a rc hes;
were done uis ing this systemi. Plans were made for a dedicaited te Ic-
phone line and a dat a phone to enhance the ses tem' s effect i xn

The phys ical move to the new facilitxy dom inated the Year's wo rk
efforts. A total of 0B ,000 i tens were moved; not, shl cvino w\as -
instal led; and old shelvino was iioved ajnd reinstalled. S Cen oi ll its
o f comp~act sheIv ing wvere inlstal 11C-d in1 the vaul t.

New add it ions to the Sc i ent i f ic I n forma t ion Centers sta ff twere a
Jun i or Fe ows;h ip) student and two temlpora ry part -tili i m orkers- -a
l ibrary technic ian and- anl editorial assistant.

Research Systems Division
t-he R~esearch Systems tDivisian proxvides lahorato-w Iide supp)Iort inl
the areas. at biomedical en,.ineeingi, data stesand ins-trizoeuntat11 ion,
computer serv ices, aviat ion, x eterinam v medicine, and siathIcIsa t ica I
and statistical services. FY 82 was a period of groiath in atl iareas
Of suIpport for the 1laborataory , mo Ii of hiich was d iInec tIYnt ie to
the mave to the new facilities.

Biomedical Engineering Branch
Miaior acCOTIwispi himents by' this branlch dur-ing' FY S2 were as fol lows.

1 ) A c i rcuit Was des igned and devel1oped to reCduce the riot ion
artifact encountered during in-flight measurements of pilots' f(

* recordings.

21 Instrumentat ion supplort (consultationl,dsizinisi.
and veri ficat ion) was; provided fur- a mIulti -faceted sdyOf :ses
reint at sztreCni t reqluiremsents of' Anne axv itors.

I - ) C irIcu1i t r\- was desIo i cuend and dxc oped fe useCk ti0, I- U i lii1 1(
tor l -,1oad S tuLdY 1 hi c h it i I i z ed thle bieI i Cop1)teCr oerai t i ()11; t t 1a i 1 ie(-F

inuIa to0r .



I . I\ netIork l ra s ,rot v dcJ d to oCLI Iif L. t r cri t e t c( 7: I 111 to tihe
11s tcm ni ce r in1g Labs (S'I L S C ov! 1) t er . I N t i ng c ir 1t Yr A

nod i f iced to estab I i sh a h1 Kt s pkeCd pai ra I I Ci I n 1t Cc rFa :c 1 ets len L,('1m
1. 11 coip)t11ti an 11d thIc1 S 1, .

l A\ s vstclli w'as dctc I o;,Cd fo r t he 0 1 a; i rc raIf t to m~oll i tol.
tile pa rarxtct C rs oft a i r speeCdC , Jha roQolC t r Ic a It i t ride, r Ada a1 I 1t i t LIde0
rat C o t cIi 111b, h1eadL i nI _ , p)i t ch1, IroI, p)ilo 0t Collt ro 1p)o s it i oils, l anIId i 1
~Car1 anld flIap1 ) poit ions;, Ong ilie to ripes , flI i glt l oads :.nld sl ip. The

p) roclte;:ient and i nstall at i on ofI all eqti i pment sas coord ina ted b)e\ t hec
Moi omed ica I Fnli incerir." Branch.

o I Improvements %,ere miadc to inc rcase the rel1 ab il1i tv of the
Hel i copter Inl-li ight Monitorin" es v -tell)n III MS 1I .. \[te va 1 n1at ionl 1\;)s
Iit iated to determine i ts overall accurac v, a nd mod ificat ions %\Urc

deCs i 0ne d to al1I lwL USC 01f thIe iIMINS II in] both thle 111-2f; aInd 11111-MI
I IIc ra ft.

I 1.qLr i pmlen t 1\aIS de S i gned andlk fabricated and inst rumlent at ion
1%as set uip to record durirme11 and human responses in S ila ted taink
I firingi Stud ies coniducted at the U. S. Armye Iank-.\itomot ive Com,.mandl.
S tudies were conducted to veri Cy the s imulator 's performance in
dUp I i caLt iInc aictual tanjk f Iringo mleasuremlents.

S ) improvenent s t ere made to the ci rcu it ry for tile Ii heml i c a
lie fense Ste, %, to Measure bode s;k inl temperatures of pilot/subJects .

9 C iul~t rV was- des i ge to expand the interface to encom-
pass the second ph-ase of test ing of the Micro-Hecads-Up Display .
I t not, has the capab i 1 i ty to funct ion in the hel icopter operat ionalI
tra liner' ilLrla tOr anld thc N1l1- Ill a irIcraft .

Data Systems and Instrumentation Branch
he i 'I -,2 work e FFort was laboratory-wi ide in scope and supported not

t i Kt tieC r eairch ti ro t ra II , l ut 1i s detd a l I a )rg an r I

1 lie \Iltlt i-Ax\Is Vib)rait ionl Sys tem IAI was used p)r i imar ilIV in1 tie
-tport of1 tw s,0 tuLdies 1 thle e ffeOct oF f i 1r1'at ionl and pos ttrre ni
t Ie 1 i: ticdeuce:( Of aZck diSCOitfort in \rmt- :itia'tocs; which iwas conducted

b\tll e i odnlam:i cs kcearcdt Division, and1, (2) e ffeets of v ibrat ion on
V il I at shlih aisconduIcted be the Sensor\- Research Pivis ion.

Xl-0, lurIng the year the builIding hors ing the IAS as completely
4 i al ited to provide better temperature control in future studies.

earU 1 i At is 1 CrI.e C01:mple Ute C-1For aI s t Udy to be conducted by the Rio-
at i. rc kes~rccl H e si o . his s tude, cut itt I d 'Ihe \nth ropomlet r ic



rit e r i a for A 1. %i \k ia tors , i~ Ill use thle \IAVS and var r ons- other
in l- rC des i cneld anld fo riCa e ach r ne sand i nSt Irum1en ted Jda t a r.in
e ratedl and, 1iCce rdI in en1 >on C f thesv-;e e NerS in1C I Lide C I
an and re I I IL I edhc e t enu' t otI' t oot 11os LIt . on en the toot - trvack i nc
aI Ia' ra t Irs;, p t en~ t o p) r'o id 10ciriritII a 1t i VC t i Ile err 1 tar Je"t ;IndI
inb rl C , t r an IIt er o , r o st 'I rQ Cet i rr eChLf o foi t 0 ef1'l (IA A tt C (aMd -

1Ii t t t1 ix I-[Ii t I I..k in' "1pprr ra t LIS; anId I j an exert ioil p) ron I] t e I-
t o alerI't the .-Irbi) i tS to thle t i 11e for1'VII aion e I Xer t ot 1 t aes

rPa raJ, I lt r oil 0i tile~ tS \ \kl t I1 i [ In lat 0 1- wIas begu0 n forI t he tes t I nm
c t thfe Ax a t o r N r h t %\ r ronilI lt e ns I I -v rrII Sv's t ernl A N I SI a nrd thle

\ conitro I conso 10Ic ,- ra s 's em l)1ed COr' uIse ait tire fliV11'1 Ih Jr:- CI IC 11 rl
toe i I i te v lii -; t'701o 1I eoilonta r lis a X Ill arid t;rc t i cal ["I1 re:c I ve r
arlid t rans-rri t t Ci r COr a r re r'r ft corrIIiiirn icat i Oit, a wind speed and d i rec -
tionl i Id i ca t i niz and r'eco rd i rig ste CM , a rddio0 -, aCt i V3a td 0 s ,trb 1 1 i rJ h t
5 s t en, Illd oer) r ' V ,j I i es; or F OIJso It e pe rat r1nit

OthIerI ins;t rurIITreriat io OlSuppor01t intcI lded the des ign and fab hr i ca t iont of
I a coitro- 1 c i rci it 1'or' Juse i 11 I 1 Lire -green1 1 i guit s t udv ( ope ra t i orr and
adaptat ion StUdn ' of rd XersIS b) ILIre a i I.cr1,a t't cockp it i gh t i n g

I n con i unTc t i nl w, i tl t the ione011d i ca 1 1.rig i nre eri n g B ra nc l , a c abl e sste m
I"as fai' i ca"It Ced aId iri1s toa I led b)e twNe en t he hvb 1)r i d comiputer and remote
da ta ter 01liIa I S throug.111hout tle laboratory. A cab)le harness and I uric-
t i nit box we:re als o f ab1)r ic ated for1 a d ap)t at in o 10f tile hUMS I I to the
T I- -'1(; a i ire r'a ft .

lc~hIical Cori ,sIrItat ronl VNZaS pron'ided to tle Por't PrLicker off ice of
("Ii i1 ion Pers'-onnrel iii tht exalirat ion of' electronic technic ians .

Modeling and Simulation Branch

th the mrov e to the neit 1S \kI. t ac i 1 r tv , the operat i it, ;v'stelll of tile
h% hI d conpirter' i,as rcentI I ir'e, to beCt ter iret the neceds of anl

veXpa id i rig ribo ralto rv . I liese changecs 1,0 re iriride to t ake fir 1 I adx'rrr t age
af il I a I i I Aib I i'. ha r'diN aI re a rid t lie, cent ia 1 i _-ed I nea t i nit o f t ie ma i it

Ce0rM1) Ut U I- i 1i t Ilie rtei, fac i I i t V New sV e t emIs so ftisal re irodlr I es aI I s o IC re
6 dexe loped to prov'ide silooth Iipleraot ion for01 labo';rtol- r'' ' usesIt rerrio0te

in te0rac t i %xe terria Is whi le pt'0% idli rrg fir I systems arid fil I eC r' SC Iit tn'
i lie cripac i t ' for- these ter1 na I is was r nicre-ased to 2_ !in ro 3 I - i th I
lines cxr'rer't InV act IxeC

I fie hx'b rid compliter fac i I i tv e LO , upgraded be tile aICLIiit inn o f a
se IAn S1. conipurt e tand per i phieri I s th It Ql 'gtithe rinC~ i 1 i zat iOnl

*prgi'. 1 Irs ses ten1: w r 1 1 begL iii ope ra t ionl iii N-~errrbe r I (8 2 , arid wi 1 I
p)ro v ide ;I s ix fold i literea se in r mas s t o rage cl apr citey, ar th11ree fo lxi
IIC r Ca se ni tap ;1 s C ee , U raind Idor 11 1s t lie Litirwil)e r o f ti pe ) di i ni'cs

6
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an of 1 In Ii tnlL 0 1 f fi1 .p,0 iF 1 tilO5C'O daa Ill 1 121\.11J * .' t !'It 1t o of
selectd clt r llo it 01 tieAre dt c11 ItIT I
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ri.i - at ifl ~Iip i S , 1 nd c 0 ! 1)i t i 1,I1 tip.1 ( '1 t ilt 1' o I I a t Va

A111. AS i, ith a'1n Ot he01 a," ellV

A .\ 5\ t :.' ot I\C i e ; I i d '-' p04 1 iii> c Llpl'0 t t ha . it 1!. I

I. r i i 'U 01 r ~ c p oiO t :LllI'Cllt 1\ \ ) 0 1 11 CO l UC t I 1 t IL C aj i 0,1VI! <

c 1\ 1" 10o he-L prolr 1: 1'' r o\ % o. r! t C Is(t t 10oil, I-kJ '

t I , il, -t '1' 0 01 diat i I0 t15 0 Ii'1) iat o 1\ tsc t '!s\ I 5- I ,t

:1 t1O '!C Ic uto s1 -1'l 1 1 o 11' 1 - ti on 110 1 th ! oo u I Ik I

,il~ 12 JI'C 11 1 t lV ti I~k1 In \1' ft t lioi.II >~s Ii - r dnl 1 0 1 ' I 1 I '

I o n 1i al n~ t It e r 1 hI' o I m~u rr aC~PrgiIspiv1ith

,I i 11c I :t l isoAK re Vpo)se I d C 1)LI tL' I l o seput ) io r il )r e t1

C Pc' r i odon ra scooth1 1 11 i1

[i t ta I d at a Jde m o dLIIlat io01 an1d fI I teCrIns
I ou r jeCl1 t ,rns Io Cli! a nd 1)CI i 0,1 JlIII CoMpUtat i ol

1i d d en p)e r io d ic it ies m o deIi n

V IlMS I I. .A sx-st'm of tell corn: a iter progrars i~as devised forI
Co0 Iu t er s i5'h ich support research us ing thle 1111-1I hel icopter,. Ani 1. 1 - iI
computer is used for all airb~orne. operaticons; a PDP- 11/183 computer is
tIsed for laho ratory process ing of cartr i dge dat a t apes; Ind thle haP'l rId
co)mputer is used for graphics , printout , and stat ist icalI iinl\'is iS.
These ten programs provide the folloiking capabilities:

Airborne data acquisition and storage Onl tape
Transmit tape data to hybrid1 COMInput er
Print time-series data
Graph time-series data
Selection of time segments for analysis
Specification and storage of parameter's for the studY
Generate summary stat ist ics for timeic sengments
Display summary statistics
Transmit summary statistics to hybrid compuitear
Print summary stat istics
Graph smaY statistics

Aviation Branch
4u r1 ic r' F) 1C'reearch -support flights were provided that included

I in~tat13,0fW1eet in support of On -Board flx:'en C(anerated Svs tem

OBO<S) Stuldies, n icht 1 1igh)ts Us ing mod]ified nit lit V is anpoi as
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and flights in support Of blue- green inst rument lightino. ,.ork ai1"so
continued on. th. c e knit ant h ro om t i c stud .

Ground school and flight training were provided for tio neI
assigned aviators. Research and train ing missions iere con-
ducted in the JUH-I, JU-2 G and JOH -S8A aircraft. l-e .1 Ii-I air-
craft is aaiting turn- in since it is no longer needed for research
studies.

A 1:1 i n IloLIr \ana-ement computer C rg ra:! i, a t inst i tt ed dn i r i Y 2.
She 1 rog ran, wh i ch ma, be accQs- cs d by members of the laboratory i.e
Resource M-1anagC1em1ent Branchi , provides accurate and near real-t inc
aviation data. It tracks flying hours (both research--bey pro iect,
and training), computes actual cost per fliight hour, reports b
except ion when ai rcraft is 10 hohr s be fore s chedul 1 d ,ain t Cnan nc to
ass ist in scheduling), and provides ana l's is and proiect ions of fly-
ing hours and costs. It also provides the abi to project peak
flying months for research and trainin and for schedul1lin o i rc raft
maintenance to avoid conflicts. As inore months of data are stored,
this program will become increasingly valuable as a management tool
for using our aviation assets more efficiontly.

Veterinary Medicine Branch
1i 2 ,as a caI of change with the move to tie new fac i 1 ity in
fa 11 1981, and then the expansion into the Annex in .Janua ry 1082.
Much of the branch's efforts for the year consisted of purchasing
and placing new equipment, and debugging and stabilization of the
animal roonis and related equipment.

A product ion colony of , -, aco . _ .n (Bush bb i es ) was estab-
Ii shed with three live births during the year. i he product ion co lony
of chinchillas was reestablished in the new facilities with an
increased number of live births. In addition, the branch procured
nd is maintaining cats for Use be the Sensory Research Division's

Neurosciences Research Group.

During the year the animal facility underwent an inspection by the
A merican Association for Accreditation of Laboratory Animal Care
(AAALAC) and was granted continued full accreditation with no
discrepancies.

I2



'I

Statistical/ Mathematical Support

A liJe riet\ of stat istical/mathemat ical support was provided for
ongoing research studies -hi S support resulted in the following
reports: "Statist ical lEvaIuat ion of Resp iratory Gases 0 2 and CO2
Data Ohta ined Via a MGR- I 100 Mach inc ( Perkin- ElIner I at Two Di fferent
Alt itUdes; "' Iab e of Random Digits; ''Sample Surveys--Principal Steps
in SampIc Surve;' ' Pursuit Rotor Tracking Performance in Conjunction
i,ith Extended Flight Operations in a Helicopter Simulator," (a joint
report lith the Biomedical Applications Research Division); and
"Statistical Interim Report: Statistical Comparison of Vibration
Reg imen Between a Standard and a German let icopter Seat for Humans
(a joint report with the Biodynamics Research Division).

Dur i ng the year considerable effort was devoted to four projects:
(1) the statistical aspects of a sample survey to assess the extent
of hearing loss in U. S. Army aviators at ort Rucker; (2) review of
the protocol entitled "Anthropometric Criteria for Army aviators;"
(3) considerations of experimental designs for the study of neck
muscle stress in aviators; and (4) a study to determine the user
needs, source, and cost of up-to-date statistical computer packages
reu i red for the laboratory. While the desired statistical packages

U\IP , SPSS and SAS and the most desirable source (National Institute
of Hfealth contract) ere determined, the contract for services has not
been ritten.

Statistical/mathematical advice or consultation also was provided or
analysis performed for the following studies: cardiopulmonary func-
tion test in a vibration environment; the effects of whole-body
random vihration on visual performance as a function of observer
ocular characteristics; convolution of integrals and matrices arising
in connection with an investigation of the physiology of an animal
eve: the mathematics of translation and rotation of axes in connec-
tion with a study of helicopter seat crashworthiness; a sample survey
oif bifocal vision in Army aviators; and discussion of "error rates"
in experimental design context.

Technical and Logistical Services Division

Iccuical and Ihistical Services ivision (I16I.S) played a sionificant
role in the laioratorvy' s rove to its new facility . It was responsible
lor coordinating the move I' planni ng and physically moving all the
other :ilc7tities of the laboratory. Ibis, was accomplished through

er I(tio n fro:: all enlI i sted personnel assigned to I'S.\RI. and through
t l. ision of the SuIpplv Xi'QI& and the Property MIanagcment

c I ek'I

m -m -il . . . d m -mi
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[heL A !lt I . I' tiCL Ilel t C 1c[ h~lnC :.t' > l; COOl IoAr II :t .1! i'. t I t IL . .

I I 11: .: I i t iloll< CIIl t L , I a rd th c irl t I I I t i n F A 1 1 1: - \ t I I -
tie - t' l it r ' i-i t ' I I t 1. I t vI-Co! te ! l, I

i' \\t ' Pt lL rL. ti Ij t i Iioi.

t t I01 h 1I .:I I 1 1 1 ii c L "' o Iro iJe t t .I t t t Ii i t I
t' I I IC : C, 11 t l li' I i o , t Ic ' I: :I ' C Pt c .'. t L i i L :IX; c :C I V t

FI t Ii Aid t L Ci, 1 1 t C' tt h t tt " C V U l i t !1 L. 0 lA I' I'It l : lL
o I t l t i'2 1 II , I IC .) ! itc A It d i 11 t . II CL, I 0 ,C t i e I I 1C I h 1 0 C t

I !:rlCh1 01 d i t . , I L~ C l i ut i o (I l -it l: I ici iic I \rt- !riVnl t I LI ,CIIh-
I i( 1) ' I ;,li t lt, o t1 I h 11 I - t1. 'l i aI n . ll C

I.t i L I II 1- C1 : l It0j. I

I

Office of the Building Engineer
'IA II ' , the J i rector, I tLS f)iv isi o , SLICC SS CL11 I Il V lez t IA tC Acd

CLI todi Ii nd ! lilntcnnI n cc s e iC 5 co ltrict ior seCr i in t l -C I 1,e-
C srCh I lit ies. llis is a "first ever" type service rr neent

at II-lt RIke r anLd is serving the ne., faci I itv kilite ef fect ivelv.
I m i t 1ntclIIr ZCe 11r1.! c stoLII Co1t'a Ctors li'C Undoer the tclillica I
sper'iC I ion of the Buildi ng tngineer, a new JS.-RI. e1:plovee 1,o also
Iu,:'t Ions a- the Fort Rucker (Contracting fff iccr's Techn i c a I epre-
e ntat i vC C( IR . rt i sign i fic nt thnt tile bui ILdin" en' ineer

-L C CC ISuI Ix Y on ito ed the correCt ion of over ,(1 Lef ciencies ill
0 I d11 )r cIl LO t I uc t ion . Anot he I I lior e tort I i iclILuded I-1ol i t CI. i 11and

I lt1 1 -: Il t V I' L U LI I I rI'iLMe t - IF1 ills tJl led eJlI i pomen t and bn i 1J-

Property Management Branch
1111 1 , Ii 0 C t he C I rtX o k 'i- Ii , - , .
h I inc,:IICd 2 3( b incS t, it!, I , -:1 it U:-I , li~ t ht. , ,:

CC ,.11 L is on , oe t 1acc : tl; I I I t 'I v <L c t d
L n I I i' ce1 d speclt Il " ' Cv I, i t 1 L

O.f co' Q .! , i its Ia'IXII sI- Eun' leci:t !ciders, L1-'',iil "

XO' OIe -m .OA IlL tI ha I, e t cI -;l -on I i v 1Ji I It i' C' rics and : C1n!It\ I C t It I 1e L"' i irL" -i C .

kooI ,] at c : ,a1 In ex , l it C.::'dition lith I



1-0ceordkeep inl" and1 prope rty accounlt ab)i I i tv. I' i
t 11roughl the0 OsY i de 1t i f i Cat i on1 an1)d i 1 flft o r t Ciu t >
co rrct i n t o ri:ar ion 0f mann ac t U rC F, 0dC I
rIe t e and Lip -to- date0 hand rece ipt filIes ;an 11J:Ik I ! ,-1:,11_
hlolderoI.S a sa r e o ft theC i r 1. on 0 i ii i tv f 0r at f a , r'!iI .o I'l:L:!
1,roper 01,t V, proper p)roceOdure-S for ICCOanTIt in 11 c1 ti te I I r .
lca~t ion of theirI equ i pment

qLaboratory Crafts Branch
PalringL this p~eriod thle laborlatory raft !-ac pL c t U

in operat ion at the new f ac i I tv S)hop )e rsonnIe W, t
S Uppl)1ie an; ld eq u i p)iicn t h i ic h ac ore not cove red I a1 IiI
also assisted with the Tlov inic or the other div is olt
ima -io r in te r rup t i onr o f t hcir wo rk e f fnrt , t hcI- i1 oa- ra t
11;waS able to comple)1te §4work 0oeS dtlarlt incV<
per c -eor k o r de oIange 1 'Cd t' tom i va n -h ou r - t c) ia Ii- 1)(ur-I

Scientific Arts Branch
-1 le Sc ientitf ic Ai t-z 2tancli, cons istin,, of ilIlust rat ion, draft tin,
and~ still and riot ion picture photography , moved into a cotriortak le
and %nell-equipped area in the new USAARL faciIi ty . Ih e i ns t alla t ionr
of new automatic photograph ic process ing eqcuipment greatlIy increased1
the efficiency of the branch. Work was began on a data baset fer
rapid retrieval of scientific arts data for- rep1rint, duplication. *
mmodi ficat ion. \Lld iovisua I su~pport for miss ion essent ialI reseca rci a
prov ided on a quaii tv and t ime ly basis throughout thle %ear.

In Mar 82, tis, branch reached the highest output of %nerk orders
ever completed for a one-month period, 102 work orders iithl
ave rag_,e personnel1 s trength a t 5. 9, i t p~roduced 1 0 , 94 an i ts "
St il pho[110to 1%0orK ; 1 ,100t tinl i ts o f g'raphi c a rts ; a"nd I , feet of
mot inn picture footagec to complete a total of -08 inork, orders hit1 ;11,c
thle 1hi sca INeCiir.

I.

Supply Branch
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t K o2 t he now hit i id j n~ Aftt o r theC t rans- fr, re -
> c> isA s1 : !Ac t I!, p I v t he nic ss c IIN it oms1 to acc : CC 1: sh t h C i r

is:0.vs jtlcnsts for. 1Y S3) areO not OXpcted1 to 1)( is
11-1i 1 1) CocaulitSe of the m-.ove and, res;tockin~ 0: ites

... ,.c-unpx Pra-nc:h received a satisfactory overall
ri: s:'1:>ce~~av sunlvinspction Conducted by the U. S.

\i::v cJ ci Pecaich and Decvelopennt Command's log ist ics teami.

g Maintenance Branch
F!o M1a i 1Pt cnan':L c irandi, recei vod ,904 schodnioed work requests and

41 n nsc hodii Ied i o rk ronos-;t s dntr in n Y V 82. 'The increases over
VY S1 strio rol': the new cqu ivimort acqui sit ions, the cont inuing

11 nt Co1nnc e of 1- ab r)0,a t o rv eqnuipment. alIready in place, as well as
aidd i t oI~i r 11IIoanL i r'Onon0t S 11aced on the b ranch a t thfe order of its
!i vI i iln d i rec t o r. Prevent ti ve ma i t tenance secrv ic es provided to
tho lahoratory du~rino the year totaled ,9.This included 4,929
"~ork rocuosts at >so man-1:111hours ; 93- work requests from installa-
t ion ,inot t 1 ,; -.i an- hours; and tol work requests of commercijal
contrac t, depot mnaintenance at 248 man -hours.

1eMantnac Branch was ful lv automated to the Army Medical De-
part so ctI Proper ty Account ing System (AMIEDDIIAS) 0S during FY 82. In
addition to implementing this accounting system, the Maintenance
Branch handled all Test, Measurement, and Diagnostic (TMDE) cali-
bration services for the laboratory.

A MIaintenance Assistance and Instruction Team (MAlT) visit attributed
some operational problems found in the branch to be due to under-
staffing. IDUring the year, a manpowNer survey recognized five re-
anLi rements for tile Maintenance Branch. It now, has four authoriza-
tions; and only thlree personlnel assigned. Dluring PY 82, the
MIa intenance Branch lost four personnel: two temporary TANIS/Parts
C lerks and ti~o rellair technicians. It gained one permanent TAMIS/
Parts; Clork dule to tile authlorization of a temporarY position and
rep laced one of the irepa ir technicians.



PROGRAM FUNDING FY 80-81-82
(Thousands of Dollars)

6.5 Management
FY Year 6.1 Research 6.2 Development Support Reimbursable Total

80 421.1 2120.2 110.8 467.8 3119.9

* 81 713.0 2607.0 49.0 615.0 3984.0

82 850.0 3985.0 181.0 283.7 5299.7

6

Se

I2

6



Funding

Customer-Funded Projects

1 U t c!* t2 r- c icai.ch 1, roj cc: t S arc :omlpI lment airy t o our es tab -

I enici t i tF i c rsa S(,Ic r CI11 rog, rarI II a . I'ch resea rch I abeia terv ha~s
s c I c t ic 1 S 1 X nc i rt i Sc tha1 It Cn be 11 u It iI i 7-d b2 dl V JC S in is 11C S : 1

c I 1) Cp is ti t do lie) t a S s t lie llanpowo i or c.Xpc i't i su t (I alc col:
I i sh th( oc rch A h>.k I'CiF I 0ril.S t he rc Sca' rch I aCcii:u7 I at (cs t hc

&I t ;ld alp. repi, l yeCS th 111,ri it t cii report . bi a11 1 owsII 0% us to incrtease
out *- clen t i F i c J ait a ) -ac, ain d t o ;supp 1) 1 the( inl forn at io n'l 1(. ed e th C
le c ilie Is and, devc I o pel-s

It-' IC ( vie re nill ieCii - tower - FuInded proJecL-ts in I Y 82 h tree car r i ad
ft ni rk nd fr-o m b:Y S I , a nd s ix -)E, I n neCs . Iw1,o oh those 10g frI-om r1:Y 8 1
C r cn oii 10eted in blIY 82 The p )roje0c t S, Fundl~ ill, aoencv , and a

hi f 1- rog, rcss report arc g iven.

Title \iaitor Workload/I arforma nce Asesetin Supp)Jort. oF AdvanIced
t t ick Ie i CIicoptcr IA.:\I)

i t iL I., AY .Ai I - h -1 Pro e ,c t a 11a Cr X. Axi a t io ()111\CSca rveil an11d
v~-x lapm1)11C nt to lm an1d A AVRA 1)CI'MI

I N\ 1.1 i I GA 10 V CP I l1)axv i d 0. C o teC

*Objective o a il \xest i ia tc t]ie p)hv s ioloi ical1 a nd p svchlIoric a IIii ts
of hu (manl c a pa b i I it y and ( co iIat i bi Ity% with av.i ator C roIt sationlS,
c re%, tasking , and consequent cumul ative crew worklo ad , stress , and
fatigue inl the 'I.--4 and provide data wihich illI point out areas; of
systeti design hlamipering mission effectiveness. lo organize and
assess a\ iator performance data with which to determine the naviga-
t ion peQr Fermance and ProcedIures for A.Al Crewmem~l~hevs.

Progress Pro ject t~as comipleted and results have been publi shed
in USAARL Report 82-8.
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Title ' I c t !I t F.ilt C C'1 ,ei e

A I t\. ti t

Objective I lJ r t lt, 1,1 N t 
1  t

Progress ill. I r t .1 11 I , tI ti t 1

1 t t I I t - I

Title I ,ht k\ " ii c. Ite s Nt t 1 Ide Iisp liv k oil (p It k x I n it tin'

I* 1 ,1 I I' 1-. Iie C to0 ralteC 0 o ' ciihN t i VI 1 01 ill Ci t S

I IiNi (>: 1Kiii I . Jire1i Itonl al~ n J i I I - ii.'i

Objective tteC.r o i Ni r (2 " m 2 t I k iia IIt d dtl r i t'ill t: ~
I 0 t tu t. tic IIh Q.iie by tlL I CtiI te a I . coI t il

11~ Li 1 1 t I I ) on a ria C p d Ip A fu de 1) the l'l nnct at e f tud ihzi

:I t (I, In teg ra t ed with n ighlt v Is IOil go'i glo s il ihC rsearch will
ov'alU,'ato th effect ivenoss of new5 disp sI a tclhno logy and focus upon
tictermin ing %,hethor or not the ho ids-up-dispi ax couldl offoct ively ho
Used b% I i lo t i .C ruc ialI to ti i ev%.a1 lua t ion i s the quanititative docu-
me n t itI on of c h ,InLoes i n pilo t wo r kloa d a s a fu 1C t io o 10f th head1 , l Is -Up-
dli 1 I i, t : i n varI-iou.1S fIi gh t env irone n ts .

Progress e- t oco 1 for1 t es t i ng has Coonl app roveti Cv thle three
it ~ ~ ~ HC he~i evd ieleads-up-d isplieY l~as delivered hY h'ell

kui I t c I I \ le t)I in to iJSAARI. oii 1 Ia ech I 1) 8 - I o 11i 1teC1 r o grai ng l Ily
I ii Is idnQ a i h rizi are fa ilure uce i dent i f' i cd due I i I g theI iin i t i aI

lii i I It ion II ,C I I IlollI C op1)ter 'I e xt cIi ha1 1;s heeii coIIn:0 t Ira cteCd by
N, CMN s' to mIae the nlece"salre changies an etinrg Shou Ild coln

iii ti 1-LL "Ind testrter ci IN

Title US h tilia rd -t l la v in line During Sea 1c Ii and1( kC scte

I N I 11 i I A I ( 1 , N (t 1 a , ii C kl a I n I 1 oa i I l I P i 111171 11 l a 1 id
mm i c ' 1a

Objective .A I InII I I I at oiv 1 p ici cc I 1%a s II i t iai tedl to Lii) t C, rll i ino
ti r I 11, : ' it p it i rI ao 1[ice C I, oS caS t Vi:l I'd I (Cc kou t s%



arrI.1Cv S du r i ri g Jd 1 rari i C A 1 ic1 arid reCsCI 1 cue o l t 1 o1r Ire 5 ptc c i I IC
'11 c t i ke LS f thle i 1:c k 1 i Iat i ()n1 i 1no I Ud Cd I doJLte ur ruJ! e th1)e pe ort T n
0 : t 1 MC th1a t I Q)o0k 0ult S /S:111 scur iS aCt Ira 1 I S spC i t 11rV viSul e rCh1

ce 0t erm 11ine1 thle r)a t te rCr a-I f CeveC mov Oeent , Cv u i x a t ionls , an11d h ead
MO\ OM~eirt usedI eV Xperienced ver'sus novice lookouts'/s;canners; (j r i n-
veS t Ii J ate ev O0moveCment S and lookouLt reCsponse lust prior to target
ec t C t i on; an k: 0 crrelIa te Sc':ann11in1g p1at teCrn11S wit h ta r get de t eckt i onlS

as a measure Of lookoutefctvnss

Progress I he re sulIt ing dat a revea led the scarningr mthis p re -
scribed in various Coast ( ,uia rd t ralining manual., IS a re not he ing Used.
Instead , the maI o 10r i tvy010) V Sr obevr enag in a phJI'lenomenI'Ton termed "ceve
Loc:k," 1here they poUsiti 0n their eves; inl the' viSulJI scene arid al1lol,Ithe mlovemrent o1 the vehi C 10 tou d i ctri t e thle ir S Can1 pa t tern*1. 'I le t enl-
dce o~Y0f OhbServe1Crs t o SCanl al1ong geomet r ic Ilies iwithjn their fields
of view a I o ;,as noted. 1he comipl ete methodolocv and results of thi s
S t Ud v ha xe been pub 1 is hed as P S\A:NI. Replort NO . 82 -

Titl Neasurenient of lead and (host Acclerations of lank Gunner
I'll r in 114 un I i r in1g

P11) KY: Naziv a I SuIr fazic e a 1apo ns C cnit er , bahlgre n,
\ ir g inii a, fiumn I rig ineering Laboratory (11IIL),
A 1)hcrd, Jn c 1 r ov in g G r ouin d , \ a rvyI a nd

N \ I I (;A 10RS le hund III l cvy , IJaImeCS A . Pe is , anIId
CoI a Id Ii P. Schneidr

Objectie To measure the head and chest accelerat ions imposed on
the gunner during the firing of the tank gun.. liii s information is
needed to support the design reqo iremerits for the Mlobile protected
Weapons S-ystemi/Mobile I rotec ted Pun p rogram. there is some concern

aotthe abil ity of thre taink gunner to per1forml effective]l hn u
Jc tedc' toC t le reco0il o )f l arge calIi be r guns 11oun11teOd Oili gh tie igh t a ir -

mole t ank s. A p1rogrI-am ha s been i n it ia ted by Ilit L i n conice0rt %,i th
thre )!a ri ic Corps and Navy to nxes t igate the probl em.

Progress Accleration data have been gathered onl volunteers and
JUP11iriS during tho Separate fir ing tests. I he data have been reduced
and anal \:d. A\ final report on those results is in dra ft form.
Add it ional wi1 is planned Using volnteer hulMai sulb lots arid a
IrCcoC i 1 s; i mut I a t or .

Titl icvo opment of a lucst Methrod for Ix a liatiime the P c eis
of ke lruet P. 'tent er x ten

I [P.\l , Naval AI I i'L \t e I ojierit rite r, hal !inrs t e
I err iSYO In:i I a

1>11r>\rkS cc l~rir~lc\rir Joe I rc



Objective i ,1i1~ t~ ~ 1, J1

iiL. t II t I

~t' t,} t l_t ' '' t t t\ - t d

Progress it i II t I - .

t.. 1 t '. I I

Title I ) 1r I i I I I I I i l

I ri I J, r

0 Ri hi : d N!. I'c u

Objective io tt tt! ce it , t It tVi 1 1K \.

t h L k. eell e l rit I [A ' t J i If r I. 1' 1. t111e 1 dc c 1 if,,.lc t C o C C 11 l't r i 1 1 Oil o i t 11 l il: i '. l i t ' , I ' l i ' i H ! .

' I itiiieL V I- the' K'isS il .

Progress a ct t,. eewt~leted o l ie Ition I -<.\\L

Title oCi, Lpt I \iIlLit Ioll Pog rall I C t C the P'ro.ie L 1: o I 1 5 t r t in
Cir tn 11 i lt ii,t \ isi n ,\'VSt l1L PlN\ S in i; l 1'1'0 ate

1, 1 t

NIl.II it P : 0 F i Li C F tI
[lXl~t[ 1~ h -% ARi: .ISa A~ 1h ~ d lo\t II \I I, .\I

O biective , I. it I tIQ I II. I'a tc. d h I LrCt 1 ;1 i. 1 j 1i . .

* tL, ') ii i I SV~ t',. I-, iL Iit i . I I tk .

Progress ic cre 1112 LIttQr e,\. ,1vt ilt 1011 have }'Vit. c, ] K ,! :
r ted 2. s ni e ts. t i"l. t diiflre nt ,-

Prog cres s c- tiken 1L d ' i ii' I i iX- I i i it i " , > i:

to ted dres Cot L L r t erre uited to sIeCe.-'-' i 1e i i:
' . : i diiiie t vt L!is Jc C S it0itSa'2e1 rLd l .. C.:.,

I:e I. I IC t - ,'i ,I i I r t , 'lLL kI' v' -c-

1 . 1i L ent in.. , I, . 0-0 tCe.' I\ .\te N S. . . . ..C:-

0c i t ,. l c r c]

S5



1.-

L-

Title c Lt t t .k ;t I l Ii t .,tt . -1
Ni 1' ' r t t t i. -, X. -

I 1,, r51tO ., X t ii t 0, '.

I I I .\ k : ,I. . .. ...

Objective t 11 . C t .l Icc t F -, ICUS t IC C i iCt I I ti C- I
t " tc I i --, i I" t J . t h, i I H'-, d d t i k i . ch U : 1- . 11-I o th e 1 ; :) l I t ] , t II, i L . lt I J d i - t ,Ft I on I I LL'_nd 11],,;

u<. 051 IC .iit,,it 1i; .  doX i C i.L [ C i) 1:kt i, ,ith iI nsert

Progress t 1ii" io' s J t t t i is C il it I)c do I i k id I-,
j I iiLLt 1 i till t i I ti h 'L- O d qtl;.1: 't LI f I S

Contracts
IiI , I \ li , . 1, :l l oI (n tra ct 1lp og ril contrii )itetLs to IIS.\\tl'.

t 1i I , i - d I t I t 1 tF ig l S I IL SS , thrcc Cort ractS 1\ rC
L1)1 L (Yt d I I X Lr .lritcd OXtCI IS j'IIS 3 111d t\,o 1I) o COr1tr IC S ILL'C

.tt X 1. Ti t I IC t i j 1 C Lt 11 LW i11 to I , 3S

Title t I. I : t t I Cl i .\ i lSt I oW I rC1t.I LCI I eilpon Noise

I Ali ', 1 S ' C~f I - $ - , II1 I S
I. 'SNII -S - it , \15 l , \ l :lu

' LI 1 t,: 0. ' . 1I

Objective 1. v L. t iX c ti is rC -: 1 1C i < to di s 0C1 ' 1,lit
,i -I I 1 1 t I, > I., £l 111) 'i It t c l i' it i il i I -i ,c T i

'~d I I C

Progress iill LIX1 in, i XIT i )U 0 LOLF~IN I t S : ilL
1  

kli< I

1 1 1 lit < I- 1c %\1. L C Te s C I.LTL( 11 Li' f o c r t Ci I Id I sit
l lit I U !1( i I]) I LI 5L 55jl) k o, f I I Ic pi) V ]I\ jI Ii (l I I I C,

1. it~i I Lii IC I ,CV sit t 'Il I LL ti~ c
I _. 1 .' t tiL 1 .  Td t t i

P[' ] ll y ,T1 I I t -
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-PUV

Title DCX )1io1Cnt of .\uditorV Local izat ion Test Procedure

SON1 RACT NO. D - 1-80- 0131

CONTR.kCT OR: Florida State University, Tallahassee, FL

I . 'S' I CATOR: L. F. Elfner

Objective (u rrent military weapons, such as the NI198, VIPER, and
i., proLLuc 1 blast overpressures which require combinations of
earmig protectors. The contract will develop methods to determine

the effects of these protectors on the ability of soldiers to local-
ize sounds. The locali-ation of sound is considered essential to
*a tv and operational effect iveness. Results of this study will
have direct implications for improved protector design and provide
a methodology to be used throughout the development of future hearing
protective devices for use around Army weapons.

Progress bata collection and analysis have been completed on the
azil:hAth identif ication experiment. C ircumaural hearing protectors

St, hiclh include active "talk-through circuits" have been shown to in-
duce 1Su ° shifts in perceived azimuth when the circuits were turned
off. With the active circuits turned on, localization was virtually
eliminated. these findings iere reported at the 103d meeting of the
Acoumstical Society of America, April 1982. Work on a motor-driven,
boom-mounted speaker for localization testing has been delayed due
to deficiencies in the laboratory's new anechoic chamber. Fabrica-
t Ion of the motor boom assembly has been completed.

Title I vaIlIIition of Inner Ears of Chinchillas for Loss of Sensory

ON I RATI NO. DAMD 17-80-C-0109

CON I RACI OR: University of Texas at Dallas, Richardson, TX

I\I S II ATOR: R. P. IHamernik

Objective lo determine extent of damage to the cochlea from noise

Progress Irocessing of all cochleas received from USAARL has been
ett, 'Pata iere supplied in the form of a compendium of cochleo-

griIs sho,%ing percent sensory cell loss as a function of position on
the basilar membrane. The histological results from three experiments
shox, a reasonable agreement between damage to the cochlea and perma-
nent 1ss of hearing. Data analysis is still in progress.

0



Title t It i St IC I ATI 3 lv1s 0t li , ~ t tr PIIo t P r f ii' iinc I I iii
Ist r U MC11t 1 Kh t .Y 11 s tu. A, Vd 0 i gt s

0 NIt i,)\ L I NO0 CAMP1 I - S I- - 1 4

CON I RAC I ol\ J acL: v oi .i I Iec tat e ii iX-Crs I t v a'i:l (Ol\ ii I , Al

IM L Is Ii oX \ I .\ A SI i t h

Objective I ICJt :0IIiInaders mIu st llIXC ls muchI iln format i~ ai
il~ I wicci i le c 1elsth oit, t ii c thCat hli Ii c pttci p ilot :inl

SalC N ' 111a d sUCCCs- ILI I I dutt I- ill UNt ('nIdeLd ()ic ia t ji ils . 1,x an i lt i oan
L, p, J) a 0t per Ci r t C i 1t a dur illit si IuIaIteCd C.\teiided o1puINt Iii oi au 1g
, i t ii Ccic 0 1 rCa IC t k iiUi 1 pI) C ImI 1111 c L Jlt l w, I I 1 t-aic i I i t ateC a di 0 i pt ioul
of1 t1Ile t 0tl p11)Yi1111 ri V lc U h 1 k )A d () I x l ilJt (I Y0S d liii ug I I R Lc( aid i t i oii and
t, i I I ii I Il 0t a ll :i> I~ .C siien t o C ally deiz raid a t i oil aOF per 1'I l i1ic wii Ci ihix) a

Progress vIi us1 the1 1 fir St \'V ar (_ J tl i SCon11t ra Ct , thle Vs I pe t Cr -
1 IP, 1 L'e 1.J t a l I ICC te Cx'1) tu I. U LN ) 1:1 t 0 FV dur Yin11g s i 111111 ated hl i C li)t C

s stis ta I Il L. Jp ,c I at jils, were sub cc ted to statist ical ana lysis . Pre -
I-- Iiiio reuts p) rV i ded 1111 t hliia t i c al supipo rt 1for t lie La; Co ia t Cx ry ,S

1)r0cedui cU rC01C I s IS Si IfVinI I1 the1 deCpenC1)den tX i Su11a IVariables and thle
V I :uLI 1 :-Clilli cIICelt .A.dd i t ioila I1\ , tile effor01ts of ;usta iiled oliera -
t ions anl visuaI l)eot1orTiaiilcC app)ear to he con1founded by thle intersub-
SC Ct \_aJr iab 1 i Ii tv' suggest ing0 thle sub jct opUlat ionl Was nlot hiiamcge-

iiCOIis . Iciltract has; been extended for an addit ional yeari with1

iIIXt_-ti ,' torYunke i.

Title 1 is t I rauiiia the C Ffe tcLtS Onl hea r julg

OiNI k. Cl N 0 1jAMLI 1- 8 ( - 1,' ( 13 3

CONI RACi1OR: UtI i -Crs itv of 1 '1lexas a t Da i11a s Da al lS, I X

I N.V i.STl tI GA0R R. P). Hiaiiern ik

Objective I1C oh iect ive of this study is to extend our basic
kiicw ledge of tile nature of* injury'\ to thle hearinlg rcepItors reCsult ing
1C-)I row exposure to i Mpu 1 si\' xesounds (blast ove rpre ssure) . A rimi
weapons systems produce impul1se no ise uh i ci iiay le haz ardou s to hear -

*ilig. Our current data base fromn which to assess the hazard is inade -
(Ijua t C . The results of t Ii study will contribute to that data base
hy providing newi inforinat ion aibout thle nature of the in jury.

Progress I reexposure thmreshiolds and psycliophys ical ttli ig
c~irx esCv een obtained onl 8 clinchl Ii a s. The 8 an imalis were

exliased to noise at 160dB peak pressure;- and postexposure testiiig
I i 1 ) ogye -ss. Iwo0 -of thle 8 an1 ilma I s h1ave C oiTIp I e ted hiOS teCx pOsure

4 t Ii ic l1d a nld pseciioihys i cal timin ig Curves . ICev shlowed smal11
tle sIm 1d shl t s anld abe irant thulinig Curvies ill tilie .2.0( kil- reg ion.
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' t, I \ L . L - -

I I I ! t I\ J 1- 1 1 1

Objective t i i.. V. I .i.

Progress. ,, l!

, :,u t io i: :'i II:_L~~~I I I L I .0 1 -1 1 . 1 . . I ~ t \ I ' l[ i: . 1 ', I

l 1 !1 1 ::i t t Ln t i I t A I I i. 1 t t t

r- Title , :

,~ ~ tl<\ T t, i ":, : :
I I t

~~~~~IX.\ I ' ':t! r

I, Ii:I t I I - -'t lo \v

Objective i.\.t . :I t -I t i,i t uI ia , and ret im I ccccnt r I t
t t . li , t. , iptcd eye.

Progress t.¢ oi: ( '; (t k i ,txtr , report has not eenu
Ir' t " i it'&t t i ,r i I tCd.

CONI \ Ni l. i,: 1 - I'.A2 - I I

I N I \ , I.: . I .,t itI ! , r it \ , lil Vt II

IX \ I\ Il i, ' ,,: , I t i

O bjective t I..,lt I L ,i. .lit r t I.1 -t t II - t X I;- t.,.
tt

I *t I[J~t L.iU 1. I . t . I I ol t K t: C It
n' e) - - e , I ni . I " C 2I t t I \X V I t U t t .i I L ' t .U I~i I X i lh tt dle tic lu t : II - ,, i I tJ. t . 1 il: I: -: . V i' - : t11 , [

"- i tt - I I I
1- I u~ hitriai t i I V t I i



Progress te tst prOgrall Lindecr K\ iiini, Nas eory 1 t LW
t .4, A tI-SLKIa t tedJ Qv %avi11C S talte t'l i \01 C F . Ft v ' ok C t I Y!n j'C

Title iItt -1 1 clon It MIode I .\na 1 v s i t- theI , rot ct (1 1 1 '1 do
Armyv X i At Or FU Imet S to0 the hwIE)m a lead and Nec k

N ' L 01, 11 1i c0r i to v I olna , I o'a C i t , I .A

Obetv .i tlw a netl t s s s te il 1 ol~ ,i Ii t V Ia.ad
Fo I a. s nix c c s fo i Cd i ai t t pal s o to a' hc I ioed ho C i1Ca

Progres s swirch has heon comNletedl; and cont ractor- planls to
I~ - I t> to 1;SAAKI. ie r S onfl I dmr nlip f ir t (tia r t e'r I NS

Title Yod ifeiat in oi )f Anitiiropoilerplt i c Dummies for Spinal load
:,!aSuremal1t aind Support 01 lest ing

CON IRAiI NO. DAMID 17- 81- C-i117

L:ON I R, \L.O0R : S imllI a , T oco rp o r a tcd , Teo , A Z

I N IEST I G.l VI0R : S 1)P . De s, a r d in :

Objective lo simulate irevious hMavn cadaver tests with inst in-
aW t ut t IJ:ies for co1rnai ito. I h is w~ork w'ilIl prox. i de a mie thfod

(o t 1e ,IA t Ilg dummy111 teCStS to 0 i n lr- mechan i SMS found i n caIda ver tcS t s

Progress Fe work wa s compleoted and a repo rt i ssued. Ito data
s:! lowoP! cod simil anf toy bet te en dlummy and surro~a te l oads4; hoiwevcr ,
tuhe daMIieS renni red mo re s trok injg d is tance f or sea t "'Iload -I ini t ing''
devices.- t hanl d idc the surrogate s

Tite Ff f ct of F &S. A my hfeadgea r on Neck Mu scl l oad Fang
and I at in

COVl PACT No. D)AMP 1 -80 - C - 008S9

CONiRACl OR 1\r i ht St ate Lillivervs i tv , Payom , OIL

IN V LS I ICG.XP0:R C . A. Ph iI Ii ips

Ojective 1A supplement the current data hank of hc I mt load in p
configarat;01nS with additilonal experiments in Order to def-ine the

4 necessaro- boundary cond it ions for a real istiFe mathematical mIodl0
and deve lolp an app roptriFato empir-i cal mathera t ical modelI to prediFe
hoth I o rw a rd and laterial FIeCk Muscle enduranIce for)l anJ11), lu -

eon f F nralt ionl w F tlin the Fiounda iv condiFt ions.



Progress :It

It t~ i IIJ I: It 1

Title Ct t - I I I It I t11 t ''

i i CAN I I

Objective \InLL pul- C t othrc I kC( ixu ['1 1

I a : l I -C -]. t iltI C I ;I C, I l s ild111 C (A I <v ) - h

:I,:~~ 1II1 1 th I l , Ik irI C pi IIiC I t At I- I~

1 I CCII I iCd t zi I u CI i 1 t C> -l I I l

-il. c CI IT t i t 1i 1 i s I(dIll I C d t" I I' i I t
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Personnel
The educational and skii] ll v.ls , t IA a eratcl%- :; ' n 'II L i -

lielI are c nolt inual lI  incrca ling i h.c i ii c ' r C a - &,I. L (Th ,'u ' 1" 1 >< I T:

en t of higly qua 1 L i ie CCd L 1 nn I c I' tin i 1 I C I'!!,
edLICat i onal goals by others, and through the n i t i at i \L c nd ler'elit I

determination of those iho pursue a fter-dut\ s td v. 0E c ii;m
employee part icipated in the e ior I xecti\ve Iucat ion Progra

4 conducted bv the Ilederal xecutive Inst itute dUr ing V S2. Anotlher
made appl ication fer long -term t ra i ing uIlnuder PR -100I h i s
approved, with trainino to Peg in in January 95.

Training is a vital element in maintaining and improving thL pr-' -

ficiency of assigned personnel. lwenty- five iIi tary and 14 civi ian>
rece i ved training and professional development du r i m, Y) 82 . 1
addition, such training experiences as profess ional cenferences,
seminars, and short courses benefited 21 people.

Among the laboratory's professional peoisonnel , there are 22 doctorate,
19 master, and 32 bachelor degrees.

Mandatory training requirements Xerc met hv all rili itir p(sonnl.l

In the skills qualification testing for FY 82, USAARI. v, ii tarv pcr-

sonnel had a 96 percent pass rate. Th irtcr persons recn listed or

exten their enlistment for a total of .11.-1 ears.

lIRS.ONNII, BY C.AlIF0;(R>

C',t Arv .LIut ho r i :ed

Pro fes siona 1 30

- Scientists (44)
-nginee rs (

Other 6)

Skilled .echnicians oO

Adm in i st rat i ve 1

Ilen cl AL

I t I ..\1. i 2



PERSONNEL STRENGTH

CIVILIAN CO-OP STUDENT

I FY 80 OFFICER EM PERM/TEMP STUDENT AIDS TOTAL

AUTHORIZED 30 47 59 6 0 142

ACTUAL 24* 42** 57 3 9 135

FY 81

AUTHORIZED 30 47 61 12 0 0 150

ACTUAL 28* 48** 56 6 6 4 148

FY 82

AUTHORIZED 31 47 62 12 152

ACTUAL 29 54 60 10 6 159

*Includes one Navy Officer
**Includes one Air Force Sergeant

I
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IC I k d i I II r II s cctric I-I hoi:L1 tn I. I di c ( 1 I I I-tro I C- I I IeLcSt Iti01

I xiIIIL) t I Op It': 0t112 11AI1 c st a 1

I IY d i 10 tN Optillet c roIe

iin.I CI tioil rho ri c 1 o g

Ii S IcS ~It lieIII: It ics

11 oto,, raovhv o ( hpu It e r Sc i C I) CC

Co.Op Program
I he ( ( oollelot I tO i x 1 1; t i on 1i rairn11 Colnt i1 u11ed to t h ri xe a t ITSAAR L
It h It ;t arI t ed as, ain e xperIi me nt h as c;1ec ome a n a ct iv e ) o g ranv with1
the demaII nd For (:0-Op students exceed ing the authorizations. A
niei. Co -Op coord i miter, Ms. Syh il Bul lock replaced 1411 Wehster
I-11 g 1 i -11e . Ms . (alliI laxy ceon t i n uecd t o pr1-o v ide admri n is trat iv e

SU 1))o r t to the pr 0o ,: rIll

ilo adit on a I (0 -Cp spa,'ces wrcI- aUthorI i ed for USA.\RL for a totalI
o f I po0s it ion))s . A totail of 26 students were in Co-Op roles in
I ' ' II I2 vh ce ne(re new, students and seven weore j1'raduatC students.
IIIhe fi rst Cenvers ion o1 a Co-Op student to aI permanerit position
I, is com~p] eted in the Miedical Appl1ica tions Research Div is ion
dur1ijl 1) SI '8. Ii oeaddi tionllJ reytiirements werel estahli ihed in the
ca reer fieoldJs of vicriolo 1ov anid hioenigincerinp.

Durin: 1YV 82', three nci% universities i~ere addled to our programl:
1e:as.\M I'loi \er1-it, the I!InitVCer i te of SouthernI Mi SSi SsiJppi, and

4 O(I ~~<ct lie 0 x s



W orker-Trainee Program

01H Program

Isf 011kI 1it ~ 111 I ii n ITT
il -. c h r19 , US OT. hi ad Is- . a t w i -( ht i t 22 a ss n d

l 1 1 -iti~l Ot f[ 1
-i\ !RP 1(Hta C -ilat~r xI\N lotUrned to the

!! c i hc CoI~al 'c, al V" I I in IChrIuar\ I 982,

Mobilization Designee (MOBDES) Program
Ihc \P0ITll.S pilrlICIS InSolected I S .\rr'v I'escrve lIN

ol fcc VS. I Pc-sc 011 i cC'rs have, con tri hted toa the exYpansio I CX C
th llo tS.\V N( i n 1,o t I s ;c i c nt i f i c a nd a d T i n i s t r at ixe p os i t i ors . InI

i V des c , , 0c poS i ti on1s , th 11C SAAP I- N10l 1 1)1Sp)ro0eYram~ InldeCS
al c d S coince offt-i cers , med.!i cal of 1f icers , av ia1tors , aind coroha t
aI-:,S o -ffik:cers . I il1 inc, OnlyX hal f these positions , mn des ignees
hix C, cOrn le ct ed seccond t e rms, 1,h ile0 aIIll hve nia de s igni fi c7ant
C ,r r i ,1:t ionsI to tle aerorledical research program. Signi ficant

,1::)I i 4hren t s tA i s xea r inTclIuded f oreca st ing o f fa ci i t i cs
x i xeri-clt s for exp~anded programs , estaI i shmient of an el Iect ronl

nc r Io 11)o ra t orx' "Ind automia t i on ranag ee t rev. i en, an11d
Ov Iu VAS 5



Equal Employment Opportunity (EEO) Program
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theCp i r NS t (I i t i trIt I I- tl iS itt IC t 145 S tI Il C nt 1i. 't to! C I i I t h cC

CO -~ 01) 0 01 3'L it llto0r k t Ii t Co CerI I C zind t he C Ii rs t I c id C, i I t i cI t

Conisort ttitt 1ot 'i tihtC C,' tct''I I e

Cl i: 5,C"' 10in 1 C(l(l i ewp ot'i20~v t OpiO rtli ti it ,' v and t ile a-spec~t t I; XI I

Itsra;Smesttct ci tauitlt to iS N NRL nto sootlie . NiA n all'] I I i< ol

a snd t rC 10111 X rac andi sci it d tl csited It iat ai ii s a'' nd t r n iit it n, ic

lie il ri, iX ve 1t I poi t I i itc to0 ti he i r l Cs 11tsI t i Ol 0 C 10t en ijTl no r01-

it i'- inl the lk force

Junior Fellowship Program
N MlOitlfo h I t' l"I'l I 11 I'M C V i I~hile to USNARL ittll I Ntl
I'- 'i citt of i0i PitS I(SI.S t"Aijo, andl the SC itlt i c

it ,I Ilt i 0 (c ilter h c e(I i0 ts varie i l Iict iolns, tosIs sCc ctukl.

"Ille Icilot, a I lcciict ril o a ioctt i i Sc ool, lipi ci t' 0 o
Il icte t t)- a !-' libr ryni [lcr CNIvcoL'I t t i ltcl!C sin-

interest illtmeiille tlri aitomati data processir'. I riiii 1itrtrZ 1-

c~c i \C dl tie c oh ha it rt hte thes Io o aIls sld co bIi'cc t Ito C100101'

I Ci I t% to ti ie ct PIler 10111 I I ci1 ta cltc tOil tot I rd t hc C os -C L01Is. S Itc is

CL IlI t it Ill t ll'cit 0t N IO l Ioc i tn101or ceo c o. Undero t 1-1 i~ iC ist

10 t cik- X V Iion- 111 itol ilIX - is s3 tt1I -ti'' ct'iliC\'c ofIS'~

Federal Women's Program
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'it te'r'sIt ion cO 011iov)rteit, it i ilirt5 ttt' otri t 11 rol
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Former USAARL specialist
joins officer rank

F i-r %.o~r David RPJil -r ii- s-ricill a

Thu-m.t niereontes hel at the Arm A,,tenio
[',--orh liahoratorI LSAARL tarot F'riser beamedHelm et Research sOI'I '= iiicthh-i-m-mme

herhive ICorp. .5 not r- tfleM eans Safer Flight Irs-i eduritt ahd bavgroucd ee1 1 1bt he tudden chtat I- t iatus iS ot Iviuddh thrm

Bry ii JOINSON SEVERBAL PROTOTIrYPIES in the heimet irnact etudlo inner iraduated t'rt Oanchestee Collene. North
FORT BU6KER - It mae a_ beig ehawabe. bti see alitia -tA 1,i, hitO,,e lttd stir iturole thatorCiig ardd

b.h pmetnftuc ho report tinS A Haley sAid Radiedi belirve A mahiecials. huh a hight -ri'hte~a Iieh lie. led.. OnA ten creit to
me, multar-Y Aviation herldet crshable eareip Will refinedhnylon cloth - Kevin ,(0htly
will be A oh It t rihtidit-tfnh 1974vcoe,ned Ptihe 'he Arntt-

O Adopeed t.. taovdbe the aepsofl prnnote - hasrhe odloverthe peett -ni )Ihtntil ahhilr~ot~fcass Ht
medateluseeButa une seded. Wifthi I lian A fiber Klass shed The quet ,eh, k,.ed t, 000l,, -io~It -itth f-suencd

.11sat peeoid y thuat te ,wend. kib e= Ise rigid" Haley said. ae 00 reduat ri lbrtte ratOedeetP OttO tdt-d Vtd

ryunbe s pilots eaaoi Fng iateial now Iladu elessO helmts overall nelhi i"t o h ecer l tletrdP'or~ h

ceeae pnnoen ls en nttar eden Pier lit, ~~dth
-dents rpWrgrltcoiperoso

Oqi~pinO~i hee en geltheh released Not as to tr-tttctbt the

InrldWat yLeAmSiih Tmn c~rywowrswt the A, earst riding a reep acros, the 00ur,
lh oel Wa Ita B Le Asashnit trraeeiMc~royIrht olnestllmsatand migratoet pkatterrhe oftOhe releasetd4 Itat Will sel betottftiit The tju ridingco Aviation Unit of the Aircrets ,Train Ing Manual Flight als neeed- an amermber It the team

munern 'Aeaarh Year and three individual aviation Schteduleattie Instrument and Aviatin ir ecootgic I i-mg;et 1f tdis
'erspace, 0558 ee arnual awards were presented at the Qualificatton Section at Cairns Arn

m
aemahItio.0 Plants t0 Inoons -ph-,an

Hfaley. Na U " vao o dtna Airfield McElroy Is fio55 Thortnwood.l~~esovAtsre'annt
rniuiashdaiseo ,AAA professional lancheon Friday at NNY cien Assiant He has asaisted in the

at a -oprehasavte s, the Officers' Club Atrhectiiate" eeaadd tmo
a~~ht een o ih Story : Stevens SteensO gave a slide pesentationonetheald attn d -Os on.ifgra

CUe It aviator's h otnnmande ofte C.S Anno Aviaboon advancement Armhy aion bas made A n penalyzed

;-sS Resea rrh and Development itimetand. in basic research. engineering denelop. r ngraseassig s data
.h eile oe ltalurtn at SLws M a et and engtineerin safety t-nccrtaue cinog as tee sar

head isliir -07getsele Stevens itoscussedban
1:ite ac snip 0 i Th certificatec awsarded for the puetsI tions arouncl the Un"ite tt

f~siet oo Otlading Aviation Unit of tire Year in making lenprohetents ir K i g t p
USAARL, priseteor Went to the U S. Army Aeronbedical ouch as salety featureut-

LISAR .bidweLtBeg '' SAA( iftyand iticoniming the eQ se m in o
,if Lthe VS AMYnn Me riet of the Army Civilian of the I-ockpitn r
Rensearchr And bevet teYawspresented to John ffickey He said the Itesearrit 005
CommrriSnd civilian if Dothan. Chief of the offlice of Accident Meot Corrmandinosugt iint
iniliatr Shieflate or Prevention the pi lot to do his lob it, e ta La _ itI
eliminaete onedadITenx AAMeig I- Oiterivei-11RAW~ Lao- O-

eqhaacsidioi m CWO3 Rolbert E Browening of Tht sen AA doeKttngisSvenilot. Ea atonvdle N J .nc robve the cm ur un with the Bi1rtl fihaim lOIniani ucneAiton
.- ttr ttd n iiWayn_ Stat. kh rii ' inns IhePrice assumes command - e~i tPer tde ~

I'm Itsuli -i cmeredpt stoire, Id

A l hs cr W""n "e"red"O r ong Ko hnns 04sine e.rnd he

of Research Laboratory storie degren, rm WaMne SAte'oe~t

a, 1 x- eoin Base F Via ADIArF A l said Ilone,' I, Psict Isrnnn eossul bnosl Of teeditrte
Znaop orit 5i vetn ni icno 3iwus tCsaei-mt00 delapi-o.a O ud isog-m net. 0 mae t p dir ado at "". it vp.ae.n oe sahaesia iraL'"--"W"W dsciiar renosian to -h-a-ccieaw teioAn rd
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Sisa srMAri eeseeiCmadC n*j~~ .i. en umerica Society of EANeiZeM Educatio
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servd aessnaFort Racker wIi ll enwirldtue Wonrid War tt bsaptui iWards When
Wnae n etii tnad netr tO tis PAWn significance U S Rep Bill the lab. opened in BNt the resaarch

tOikinson 550 Fetdsr tactlity emoLIYZe 30 persona At
Thetetlotaiootiait renttecneemlsItpe
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150 semployees And their [i&slhn than 100 fild,
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In MAp P111 Would he iompoenant at copt.e irathinge renofir Dmniia
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1
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Cc-Op Students



Special Recognition

I '~ \LI >~J c tick ( CI ;J i S PS Leonl Kd \ 1(,i.

cL I 1 u~ n c ird for iv it i ci
toll \i SIC ( ri lld i. Johinson

I I \\ it 1 Ofl &'C t v

I C (- iu d L Johnson)I
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USAARL'S New Facility

I he enu- ana j eLI CC K O C Ic m ' r li t iii O'c her 1981 1i'it h thic
cc pt nc o! tilie Va 1in h lm i ~Id i" ei tile nIICk icCOI rel flc ili tv.
(IIn etIIII P kii rn t aInd s; C I i es by v i 1 di\ i< is %%I 005 wa a Ion , tedlIi s

I'() LW( t hioi I\e uxc , at t he enlldI P C embe Cr 198 1 , thIe IIIov wa CI lSco0 -
I C t C CI Ci I h)U t t he and 1 i t 0r srN 10 1) .

n his , iiix cnrn tallII C C i c7i en t 1-aic i Ii t .o of 110 , 0 21) s(IuaIre f ,Ct
hcu Cs t ilI' I (IC 1 ich ech o o c qu pirieit . (Ine II ,I pounds-

s tirc t "Ia II s teelC , , m i i pound s o f conicre t e, an d 13 r i I c s
I) C F eeCt ri cal %\ re1 a ie amr ha1)JS i C bhIu I d i 11 Spe) c i fl iCaNt ion o11 F
th ist 0- dcoor st rnctnre. A Cen1tr Il- l -IOCated CcomPu)ter Center'
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PROGRAM I IL 1 NI --
DA ACCESS ION TAS K AR.A

ll Ll NUMBIR hORK UNII

Medical \ssessment of Hearing
Protective Pcxices M)OB 6880 6.27.77.A AC 135

Bi odvnar ics of L ife Support
Iqui lment and Personnel Armor DAOG 01o7 6.27 . 7- . A AG 131

~Biodynamics; of Impact

Physiology DAOD o735 6.27.77.A AG 137

Vibration H azards of Combat
Aircraft and Vehicles DA7O 6100 6.27.77.A AD 132

Biomedical .Application and
lealth Hazard Assessment of
Oxygen Enrichment Breathing
Sv stems DAOG 0169 6.27.77.A AF 134

Research Countermeasures for
Significant INedical Hazards
in Military Systems DAOG 0165 6.27.77.A AF 133

Development of Military/ASTNI
Standard Method for Rapid
Assessment of Burn Hazard DAOH 0152 6.11.01.A 00 291

Card iopulmonary Physiology in
Armv Aviators DAOG 1505 6.11.02.A 00 279

COMBAT CREW EFFECTIVENESS RESEARCH AREA

Militarv Visual Problems:
Assessment, Mechanisms, and
Protection DAOB 6893 6.27.77.A BG 164

Research Directed at Biomedical
A- Parameters .\ffecting Aircrew

Workload During Sustained
Operat ions DAOC 0153 6.27.77.A BH 161

Visual Performance Research
Related to Operational Problems
in Arrrv Aviation DAOG 0156 6.27.77.A BH 162

Parametric, YMultirodal Workload
Assessrent in Aircraft Guidance
Sys t ems DAOG 6101 6.27.77.A Bi 163

6
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PRc; RA N! 1 I. 1[lFNT
D.-\ .\CCISSION IASK ARIA,

T Il1: NUMBER IRK UN IT

Aeromedical Research of
Operationally Significant
Problems in the Arm Aviation
Fnv i ronment .AC 0151 6 . - - - .A B! l .;

Anthropometric Criteria forI Army Aviators DACG 6102 6.2".--.A PH1 166

SOLDI ER CtIIIMICAL WARFARE AGENT ANTIDO0t1 RtESEARCII AREA

Antidote and Antidote/Agent
Effects on the Visual System D.AOG 8399 6.27.34.A AC 381

Fffects of Nerve-Agent
A Antidotes on the Visual

System DAOC 1506 6.11.01.A 00 27-

4
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Systems Health
Hazard Research Area

1; Cllt ~ ~ ~ ~ ~ ~ ~ ~ ~ I off til millu boi~lA ]h OlU~L) ~
els t QIICombat operations' and 1,11 lvronvicntS.

1-Ie l. p- d h Flid lill for~ tcl -. Ld Olppl it 1

SeLI.t ill,' potent iaI heal 1 tP. ha:aids 11 nx C S t Liz it Ions~ ill this Lo, 'l,
inluLde StUdies to prIovid LJtIIZl~t i t it i %-' 1. o~l 0 111ait ion 0I1oi tle ph, < i
logical prIocCSSe.s and jICbaIIiSinMSuci 511)C-inIg VisuIN I~ I)IItLOl,
studies to determine the physiologica i chims of iuditoi- ill
jury from noise, vibration, aind Chc als, mdi ;tudies to (c.t( iliii.n
bonle, -joinit, and tissue respons:e to x ibiit ion inJ I bunt trLau]la
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Visual and Auditory Impact
Physiology Program

Background hoo ~-'-~ fmoderni:ed

trt t~ hei
t, 1l i 1: I 1i i ti it ;1 on -l X ill,: Ci S;e 1 ev .i and X -

r ~ ~ ~ ~ ~ ~ ~ ~ ~ l plc '' I'' I I dd i t i ona I
de- tiI -;-,: t 1 , t i) iI i vtx tht ha ~in C ii to isith-;tand hioli nloise

til iii an' ti til 1"111 Ct i0on ad etpi tel\ v \Nw c omb)a t doc tr in e
hi i Ch p)1: 1 s iin cre a s p I o r itv on ni~ht operations and target

detection ris~es cluct ions about the soldier' V isual capabilities
and effect ite pi oeduros [or ma inta ining and enhancing them.

The operatijonal quest ions and problems which arise from new weaponry
and doctr ine requi re biomedical technologies and criteria for ef-
tCctive solutions. These technologies and criteria, in turn, demand
sufficient biomedical data bases to -support applied efforts. In most
caseos, however, the reqjuired data bases are either nonexistent or
woefully inadequate. Consequently, the need for new biomedical data
to stipoort solutions to contemporary and future-oriented problems is
substantial. USAARL's basic research program is designed to meet
this need.

Obvousyfu-ture-oriented Army problemis are critical in guiding the
bas4ic research program. HoweCVer not all of tomorrow 's probl ems and
quest ins- ar e t oreseen today. Ini order to muainta in a scilent ific base
C a nab 1 i 1 - o dIdress4 in,, u n forse I-C roble -()11CM S , a proport ion of the basic

reelchi oniolo 1-oienited inl nature-. This; serves at least two
1)i i H\l a iioe rY Fil-t it addIs to our11 KnIOwldceQ Of basic biological
prin :iplce'; andJ 'secnd, it keeps- Our1 sc ienlti sts abreast of current
Cii - and think in, t' i biol-i, ial 1 1cecssc that this knowledge

-it ;ou Il be i pplied to help and protect the individual soldier.

Ilt. 'el it -oil of the u si resac pro~iar is to prov ide biomedical
( titi b-; Se'11fon'I i~ith technicall concepts, to support appliled reseairch
mIld I eolo 1 ' orct e It~fr ofi the I aolr itorev. Ihle 11p1p1l ca t iOnlS fo r these
dL it i- C- in11 Iid Ud Ii'- i sc r ite ia, i ci i l1v valIi d des i gn criiteor ia,
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Hazards of Mechanical
Forces Research Area
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Auditory Effects of Blast
Overpressure Program
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with potential for improved protection against blast-induced hearin4
loss. A significant short-range goal is the direct validation of
the adequacy of state-of-the-art hearing protective devices for
critical developmental systems.

Objective The major technical objectives include quantitative
analysis of the physical characteristics of blast waves, development
and validation of a large animal model for studying auditory injury,
development of laboratory impulse noise exposure capabilities where
pressure wave characteristics can be systematically varied, systematic
animal studies to determine the relationship between physical param-
eters of blast waves and auditory injury, development, and validation
of mathematical models to assess the effects of protective devices on~~~~~~~fet of-n dev i ~ f I :Cd II hCV1V1~ ices

-indued 1earing loss, identification of susceptibility factors pre-
di posing individuals to blast-induced hearing loss, and dcvX:lopMcnt
and validation of mathematical models for predicting blast - induced
hearing loss.

Progress A field study was completed to directly assess the
adequacy of E-A-R earplugs for the protection of crewmembers firing
the .1198. The results indicate the protection afforded by these
plugs is adequate for up to 12 rounds per day of the top zone charge
(M203). Based on these findings, the Office of The Surgeon General
issued a recommendation for modified firing restrictions of this( weapon system. Results were presented to the Research Study Group 6
of NATO Panel VIII and to the Technical Cooperation Program, Panel
W2.

Studies with chinchillas to investigate the relationship between
auditory injury and the number of impulses in the exposures were
conducted. Preliminary results are not consistent with current
standards. This work is being continued. Preliminary results
were presented to the Research Study Group 6 of NATO Panel VIII.

PRESENTATIONS: Pre>%-lnar1j Resu-ts of tle Direct Deter-
a' tr-:c Adeq uqc., 5 Hearing Protection

for Us' t te .%198, presented to NATO Panel
VIII, Research Study Group 6, Effects of I,,-

A rplse 'Iuise, May 82.

Auditor', I;h :r kn nchi ?as as FuncoI
of ?uber of i-u ses, presented to NATO
Panel VIII, Research Study Group 6, Efccts

i:u~s IZoo, May 82.
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p,

Pu f Pressure :; 'i- v
a" .... " - s c ; Ie tor7iniK ..1:t or,

'o,,, presented to the Technical Co-
operation Program, Panel W2 Blast Over-
,:'essure Workshop, May 82.

-i Pac 2ctc' !$KaC t e 0A:coaa,, c '
He r Pro a2t-o; or Use i: :he YIPER

K r', ad the ' 7r8 Howi tzer,

presented to the Technical Cooperation
Program, Panel W2 Blast Overpressure
Workshop, \lay 82.

, t, D 'recct .?eter-
a frh, Ace ,Iezfr~inH cPro-

jIJJ WCh Z C 198 Ho'itaer,
presented to the DARCOM Blast Overpressure
In-Process Review, Dec 81.

6 DD 1498 io above work was conducted under Research and
Technology Work Unit Summary.

Auditory Effects of Blast Overpressure, DAOG 5998, 136.

Contributing Work ork done under the following contracts con-

tributed to the research objectives of this program.

Blast Trauma: The Effects on Hearing.

Effects of Hearing Protectors on Human Auditory Localization.

tvaluation of Inner Ears (Chinchillas) for Loss of Sensory
Cells Using a Surface Preparation Histology Technique.
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Noise Hazards of
Combat Vehicles Program
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extent of hearing loss and the resulting impact among specific groups
of Army personnel.

The primary goal of this research program is to assess the effective-
ness of hearing protective devices in order to minimize the incidence
and severity of noise-induced hearing loss among Army personnel. Long-
term goals include (1) the development of improved technologies and
approaches for hearing protection and (2) the development of improved
methodology for evaluation of hearing protective devices.

Objective The major technical objectives of this research pro-
gram include measurement of the sound-attenuating characteristics of
passive and active hearing protective devices and communication head-
sets, determination of the suitability of selected devices for specific
Army applications, assessment of the influence of u:,er variables on
protective effectiveness, development and evaluation of new concepts
for improved hearing protection, development and validation of improved
laboratory and field techniques (e.g., physical ear method) for eval-
uation of hearing protective devices, development and validation of

"0 mathematical models for predicting suitability of hearing protective
devices, assessment of attenuation characteristics on audiologic per-
formance, and epidemiologic assessment of the extent of hearing loss
and the associated impact among selected groups of Army personnel.

Progress The attenuation characteristics of the Integrated
Helmet and Display Sighting System (IHADSS) were evaluated to deter-
mine the hearing protective characteristics and properties of the
communication system. The attenuation characteristics were reported
in USAARL Letter Report 82-6-2-1 titled "Prototype Testing of the
Integrated Helmet Unit for the Integrated Helmet and Display Sighting
System." The NORTON Silent Bandit hearing protector was evaluated to
determine acceptability for Army use from a hearing protection stand-
point. The results of the test are being analyzed, and a report of
the findings will be issued.

The standard hearing protectors used by Army personnel, described in
TB Med 501, were evaluated to establish attenuation requirements when
measured with ANSI S3.19, "Method for the Measurement of Real-iar
Attenuation of Hearing Protectors." The results of these measure-
ments will be used to modify attenuation requirements in Military

'* Specifications to reflect measurements completed with the current
standard. The analysir" -,f these data is in progress.

A comparison of attenuation values measured by ANSI S3.19 (current
standard) and ANSI Z24.22 was completed on the SPH-4 helmets, DH-
132 helmets, and five other types of hearing protectors. A report
describing the differences is in progress.

* The effects of chemical defense (CD) masks and oxygen masks on the
speech intelligibility and real-ear attenuation characteristics of
the SPI-4 helmet were investigated. .11 the masks degraded the in-
telligibility of the SPIt-4 when iorn by the listener. The masks

...



inc luded in the sample had varying effects on spec:h intelligibility
when worn hy the speaker. The real-ear attenuation of the SPII-4
was degraded by two of the CD masks because the retention straps
interrupted the ear seal-to-head interface, causing acoustic leaks.
Mlinor redesign should correct this problem.

A study was conducted to determine the extent of hearing loss among
aviators at Fort Rucker, AL, and to identify factors which ma: have
contributed to this loss. This study included aviators with as few
as .10 to as m'anv as 7,000 flight hours. Preli minarN results indicate
Va idation of the findings of a similar study conducted in 19'(). When
val idated for the overal 1 Army aviator population, these results will
provide longitudinal windows that will serve as indicators of indi-
vidual I susceptiility.

PUBIIC.ATIONS: o . ,, :caratc .eZ" i
t':{ fc ;,, 2'c rat Hg, sn - Z]: a:

';'- ,s t c , USAARL Letter Report 82-6-2-1.

Cc i ' ' Eza of ztat-4 'eZ e s from
S S f.'f26 7 - USAARL

Report 82-4.

PRISENTATIONS: s .'.'e t;:oaS C'sc 3et; 'm ne

,4 "atU Character-st 2s o Hei;, Pro-
tr-i7o iCs, Acoustical Society of
America, Apr 82.

DD 1498 The above work has been conducted under Research and
Technology aork Unit Summary.

Vedical Assessment of Hearing Protective Devices, DAOB 6886,
135.

Contributing Work Work done under the following contracts and

customer-funded pro.jects contributed to this research program.

Crushable Farcup Development.

Combat Vehicle Crewman (CVC) Helmet Impact and Acoustical
Evaluation.

Effects of Hearing Protectors on Human Auditory Localization.

Hearing Protection Against Low Frequency Weapons Noise.
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Impact Biodynamics of Crashworthiness
& Personnel Armor Program

I
Background The inevitable result of man's use of vei. icles
throughout history has been impact injuries caused by crashe o
vehicles. Since crashes cannot be totali " eliminated, \'ethi.Ie
have been designed increasin-ly to be more "crashworthy." Ih c
term "crashworthiness" is used similarly to the term "airxorthince-"
in aviation: airworthy means worthy to fly or "fit and safe to flv"

* and crashiorthv means, worthv to crash! Airworthv sciences haxe
been-developing since the Wright brothers first fle,, but crash-
worthy sciences have developed only since WWI I. Crashworthy im"revc-
ments are still needed in aircraft as revealed by statistics shot,inc
fatality rates little improved in the last 20 \years. The perfor-zinc(
of existing life support equipment in aircraft must be knon prior
to stating new crashworthy design criteria. Once the hazards are
identified, methods to eliminate them can be developed.

In the past, USAARL has been primarily involved in the analysis of
injuries seen in aircraft accidents under the auspices of the
Aviation Life Support Equipment Retrieval Program (AISLEP , in which
all equipment involved in the cause or mitigation of in ur is >sct
to USAARI.. In the past year, however, the scope of this work has
been expanded to include parachute impact in high airspeed Jmups,
chest armor impact from .50 caliber bullet deflect, taink - cm hr
nad impacts, and motorcvcle helmet impacts.

Objective To identify impact inj urx nechani sms o Ct I. .
Army fliers via standard ep idemiological techniques, and to corre-
late the injury to the input energy, so that design and test cri-
teria may be provided for helmets, restraint systems, parachutes,

4 and personnel-armor padding.

Progress Through on-site investigation, laboratory anal\-
sis, and the ALSERP, progress was made toward the goal of providi itn
equipment performance information and future equipment design cri-
ter ia . All major accidents involving UH-60 helicopter life support
e(quipment (I.Sw were investigated in order to assess the effective-
ness of the seats g,pAdding, helmets, and other IS in these nei

c ''c rasht o rth " a i rc raft . The s i Ln i Fi cant findings fr(m IJI- () in -
vest i .; t ions (o0o p i lot seat pC r fo rr! 1a Cc an11d , . y t y (Jo scat
per F 'etnt 0cc 'were prt'e sented at a B I :I Qk h: t, 1 C s1. ) it h i o, ss (onl) u r c tc

I-

I1



I

sponsored Jo intlv by the U.S. Army Safety Center and USAARI.. Many
of the improvements recommended at this conference are current ly
being implemented.

An eva I lat ion report cover i rig damaged f I i ght helmets ret r i eved from
i 9-2 through 1981 under AISERI' was completed in draft form. In
addition, separate studies relating to various aspects of head and
spinal column injury in aviation accidents have been dra fted.

A questionna ire relating to back pain in 800 helicopter pilots has
been completed and the data are being analy:ed. A related pilot
project WIas conducted on the USAARI. vibrat ion simulator to determine
the relative effects of vibration and Posture on the occurrence of
hack pa in.

Cont inued effort has been expended on the evaluat ion of various
"crushable" foams and helmet shell combinations, and a final re-
port is being written. Additional impact test data have been pro-
vided to the Integrated Flpight Helmet Program Manager. A total of
IS impact tests with human surrogates on new "crushable" earcups
was completed. Fhe impact tests of U11-0P lackhawk creci seats .
under a tri-service contract at Wayne State Universitv have been
completed, and the results are being analyzed. Evaluations of
crash-damaged seats, restraints, and helmets continued.

Plans for the construction of a .5(0 caliber firing facility have
been completed; the facility is to be used for .50 caliber armor
vest evaluations. The Staged Personnel Parachute System Test Plan
was reviewed, and test recommendations made to the U.S. Army
Test and Evaluation Command (TECOM). Test components were received
and assembled to conduct helmet retention tests for the U.S. Navy
in FY 83. Instrumentation and personnel were provided to the
U.S. Army Human Engineering Laboratory to determine the tolerance
of tank gunners to muzzle brake impact from large-bore weapons on
ultra-light tanks; a draft report on this work was completed. Com-
parative impact and retention tests were conducted on two prototype
motorcycle helmets for the Armor Command and the results were
transmitted to the project officer at the U.S. Army Armor Center.

PUBLICATIONS: " . . Aciation .. ish . .':,w tens,
(Reprint) USAARL RPT 82-

PRESENTATIONS: An i.<o ,'. 5" At?"" a i 'P 7;ar

L7ot VeosoTs no"-:- presented
to NATO/AG:\RD Specialists' Meeting on Impact
Injury Caused hb Linear Acceleration: M e-

* chanisms, Prevention and Cost, Apr 82.



DD 1498 The above work was conducted under Research
- , , -, ,rk Unit Summaries.

hiody\na m ics of Life Support Equi ipment and Personnel Armor,
P.\O I)10-, 131.

Bliodvnanics of Impact Physiology, DAOD 6735, 137.
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Vibration Hazards of
Combat Vehicles Program
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who i) 1 - hotl(Iy r'andl(.0 vih rat ion on vi sual performance as a funt't ion
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A I-ri vht Stat e Un ivers itv cont rac t s hoised t he isenoretI-i c st reongtth
of the nt.ck muscles to be 1 ea 'st Isit eral I v The \.IIi :It i on o f nIec k
nLi sc I e s tre ss- ca ti s ei b y _2 p,: IluIt At i oens (it hlric nt u i .it ni CenlterI
0! r Ie i t V\' I Uc- US WaiS P1C S u tre0d 1, t~ 1 1 It; rieei-r i 11 C ) 0 ( llnt 0 ers
nck 11U-C 1 e 1 11 Ui FMG i at; a are he L ig) Ic in dc(. , illi a re-port i s in1
1) r en rit)on A mu It i p 1 1 i necar leg I"', ss loll vit beat i cal rioic i Is
unier, cons i irat ion so that ING s;h i ft Canl he prei-iict ed is a fineit iOnl
o f he , 1 !10t :Iil ss si i 'l ti t io or11 ftt~ ' dc-, i n s

I iellnt ci it 1-11v Ae roed i calI
C onlc U t '.i c. rri i tt c-C (AACRC I ('onFe rencec,

DD 1498 he h IOVO WIsr i-is :Onldu~Cted un11d0r ROSeOi Ich And
I (Cl boo o-v N.orik lIi it summa ie.

V i l i nIla rci-ds o f (Iomha t A\ i re ri f t ,Iid Veh i c I e., ,A0

Contributing Work Wor'k conduct ei unier the Vol 1 oin u contracts
cont ributed to the research obhj c t ives of th is ioa.

Effects of U.S. A\rm%- fleaigear on Neck Musce e cmlil( ug ni
Fa t i gue.

Study of Vibrat ion Effects of Muscular Per-formance.



Crew Life Support Systems
Biotechnology Program

I
Background Nlodern ,arfare is pre'iicated on the use of an ever
h. rca. ii. g Vaiet' of technological l advanced Capons, trans)ort and
cornll 1ctlll c l svs Items .tCouple this trend with doctrine which empha -
sizes round-the-clock Sustained operations and there exists the po-
tentI a fer a devastating conf]ict. On the one hand, the advanced
technology and nc, tactics give our troops an edge in an\y potential
hart Ic. On th otht1 hand , man's inherent physiological, and per-

c: c.olo Iial m Iitations can totall' neutralize any such
ix a :1:i: h. 1 ( rc, I ife Support Sy stems Biotechnology Program i s

dLsi'nc' to !elnt i f t .Ilate, and eliminate or prevent the healtnI
hazards rcsultinc frot the mismatch between the soldier's physio-
logic needs and the cnivronment resulting from use of new equipment,
rea':pOls , ar/i tv: t ic

Specifically, current focus is on maintaining aviators in the proper
state of ox-y-ena t ion1, under all flight conditions and on minimi zing
the deleterious effects of wearing chcmical protective ensembles
xhilc conduct ing a\iation operations and rzaininu. Short-range
goals arc 1 I to eilii tc the concept of using pressure swing molec-
ular-sive techiology to produce clean breathable oxygen-enriched
air to alleviate all levels of hypoxia, and (2 to evaluate current
and proposed chemical defenSe ensembles in the flight environment to
ascertainl ho, long aviators can flv effectively without succumbing
to heat sress or other stressors imposed by these basically cumber-
Sone protective systems. long-range goals call for collection of
exteilsive data bases relating physiologic response to environmental

t ressors from x hich computer models can be developed which will
assist in optirmizing life support systems design.

Objective The Crew, L.ifc Support Systems Biotechnology Program
i i> designed to identify, assess and prevent unnecessary health haz-
arcS imposed by exposure to the operational environment, toxic gases,
xoirying oxygen levels, chemical and biological agents and antidotes
or other drugs; to provide the Army technical information, recommen-
dat iions and standards to bie used in the development and modification
of sxs tcms that provide protection from those hazards; and to devel-
oil xi'iadta base identifying and quantilfving the physiological and
medical impact of life support equip,,ent on mission accomplishment.
ibis program also is designed to identify and elucidate problems
assoc iateL With life support equipment and to develop computer models
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hrasoed onl 111: II-t i C arlid on)lI) i ri calI da t a to Cac i I it tat e t he corinCC'p t Ia 1 .,
t ioni and devo I opment of des i gn cr1 ter ia for i MiP rolvd I i reC suppolrt
onli 1,111 nt.

Progress Dlata woere Co I loctod and alial \Zed oil theo operat ionl
o C t wo Onbhoard Oxvver Gellrra t ion Svst oems (OBOPCS") in tre Uiii- Ill rota I-\

ng and U - 2 1 f ixod %\i ng turboprop a i icra ft . Results are being
wr itt cii for pub 1i cat ionl A 1 aborat rrvN prototype of an (i1liCS un i t
ias built to assess, the ability of this technrology to Ict as aI filter
to protect tile aviaItor fromT baItt lefiC Id conltamlinantS . A roy X i s d(
protocol hias boon writ ton to deternilno the Oxygen rcqui roriruirt- of0
heire1 opto r pilots dur inrg di fferent fli ght Iu i usad iistirir t :I-
t i on fo0r thi SC f fo0rt ha S boen prlocurod

A P)rotocol Ion t i t Ilcd "' Phys iolIogic al1 As ses sinoit ofC tfire A i rurci clicrii calI
Defelnise 11InInIIo', was; impl1emenorted in FY s I . Phases I anid I I ii tii i
axvia tors flow\ prescr ibed rianCuIVors whil 0wea ring current arid proposed
clioniica 1 doefenrse tti) ensemrbles w\ere conducted in FY 8]. I'ivs inlo i -
c~al, psvchoriro0tor, and performrance data wore col lected iii FY 81 arid

wore :ivrlved in F'Y 82. Results weroe presented at the Frri -scrvice
Aci-ra. d i Cal RcelC oi Panel Meetig, tile US Armiy Med ical Researrchr and

!)C Ieri-mujIrt (t 111:rrrrarr (hu a ie fCnISC Bi 00i enICC Roy i e%, thle [ort
RrcrrNMI 1orb~inrg icirirni tte, aind thu Arm'rv Aerored ical Concepts

1,(.x 1.I\ owliiiittoc . A report , "Phiysiol ogi1cal Imnparct of Wear inrg A irmcrow
kllri:ia 1Defenrse Protect ive Lrrseiiile Wie Fliving thle (11i- ii inl Hot
heoatlier,'' is ill final draft.

iecull nriiho ~s have been act ive in rmarny ira. e t igs to discuss arid plan
forde rgr test, and eValulat ion of thre \V iat ion Life Supp)Iort hqrIi)

irrir Sxsturn fr te ntgrated Bat ti ofic Id ( AISS IB) , for evaluat ion
of a IA-spnoe secunid generat ion clrury ica 1 duferise ueisemb lu, and
for sztud i s of anrtidotes as they a ffect p~ilot pur forriarco

AS part of tie programn to assess uirrioar- fUril in tire opi. ra-
iorral Cleiv irennt , a survey of 3001 activye dutyv axviat ors was started

W i tr soi I 1r llCI )3 suLlbje 0C t s C onrpl eteCd by t he e nd o f I Y 8 2 . Draft rel-ort
ofIi pr- Ii niiary findings is in final typing.

Compu)Lter Miodel1 ing w\as begun with the trans fer of IMNSIM , a burn si ru -
I a t i onl mode 1 , f roi tir liP 111 1/4 0 a t LSU Scirco I o f Mcd i c i rio to0 our
in-u m)se [lIP 1 1/013. D~ur ing FY 83, thrree other models shrould bucoir

.4 opeational: RESPIRO, air automlated analys is of the forced expirrr-
torle spirograi with brigl ish language dianros is; MACNii , a respira-
tory systemi s imiulation irodel ; arnd 1Il-A, a heat :treoss mrodel. A
rexvieow of 1-2-14 yuars of wvork in tire "Hiumnii Response to Fi re'' ins
presented iii tire NAIG/AGARD Lec ture Series 123 in Junie 198S2.

A labirrutor\ Stud\' of oxy~gen masks (British P/0 anid I1S MUD 121 iwr
4~corlirplvt od arid a dr-aft report prepared.

PUBL ICAL ITONS: Su rvey~ for ToxicCcon tamnirnor: t a. t.:, B 1 A i 11A;% V
He .1i cop ter Purling HELLFIRE j~~ 1- U
U SAAI.I 2 -

I L -9



PRESENTATIONS: Physiological Assessment of the Aircrew~
Chemical Defense Ensemble, presented to the
Ir i- Service Aeromed ical Resea rc h Panel , Oct 81.

Evaluation of 'Iwo Molecular Sieve Oxygen
Generator., in US Army Fixed and Rotary Wing
Aircraft. Proceedings Of sNymposium Advanced
Aircraft Oxygen systems, %ol III Working
Party t01 ASCC 22d Meeting, Nov 81.

Improvements of Aircra ft Oxygen Systems Inten-
t ions of ASCC Air Forces. US Army' proceedings
Of sy'mposium Advanced Aircraft Oxygen Systems,

* Nov 81 .

Physiological Assessment of the Aircrew
Chemical Defense Ensemble, presented to the
USA17 Test Plan Working Group, 2d Generation
Chemical Warfare Defense Ensembles, Nov 81.

Physiological Assessment of the Aircrew
-* Chemical Defense Ensemble, presented to the

NBC Working Committee, Jan 82.

Concept Evaluation of Molecular Sieve Oxygen

Generation Systems for Use Onboard Army Air-
craft, presented to Army Aeromedical Concepts
Review Committee Conference, Feb 82.

Physiologic Responses of Army Aviators Wearing
Chemical Defense Ensembles in Flight During
Hot weather, presented to Army Aeromedical
Concepts Review Committee Conference, Feb 82.

Biomedical and Health Hazard Assessment of
Oxygen Enrichment Breathing Systems, presented
to the Manpower Survey Team, Feb 82.

Research Countermeasures for Significant Medi-
cal Hazards in military systems, presented to
the Manpower Survey Team, Feb 82.

Physiologic Response of Army Aviators Wearing

Chemical Defense Ensembles in Flight During
Hot weather, presented to Chemical Defense
Bioscience Review, Apr 82.

Physiological Assessment of the Aircrew

Chemical Defense Ensemble, presented to Aero-
medical Problems Course, Apr 82.

* USAARL's Program for Chemical Defense Research,
presented to Chemical and Biological Task
Force, May 82.
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Human Response to Fire. Lecture Series No.
123 Aircraft Fire Safety, 1982 June; France.
NATO/AGARD.

DD 1498 The above work was conducted under Research and
Technology Work Unit Summaries:

Biomedical Application and Health Hazard Assessment of
Oxygen Enrichment Breathing Systems, DAOG 0169, 134.

Research Countermeasures for Significant Medical Hazards
in Military Systems, DAOG 0165, 133.

Development of Military/ASTM Standard Method for Rapid
Assessment of Burn Hazard, DAOH 0152, 291

Cardiopulmonary Physiology in Army Aviators, DAOG 1505,
279.

Contributing Work Work conducted under one customer-funded
project contributed to the research objectives of this program.

Survey for Toxic Contaminants in the BLACKHAWK Helicopter
During HELLFIRE Missile Launches.

81
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Combat Crew Effectiveness
Research Area

This project area encompasses research programs ihich are directed
toward the delineation and study of behavioral, psychological, physi-
ological, and performance requirements imposed by military opera-
tions, environments, and special equipment. The purpose of this
work is to prevent casualties by assessing factors which serve to
increase the soldier's vulnerability to the stressors of a combat
environment. Inadequate training, indoctrination, physical condi-
tioning, as well as high stress loads imposed by the rigors of the
combat environment all potentially impact on the soldier during
operational missions. Further factors, such as excessive beat and
cold and complex and sustained work requirements, may overload the
soldier and exceed human tolerance in life-threatening situations.

Phvsiological and psychological investigations are conducted to
identify environmental and operational stressors, and to provide
data on the cost/pay-off relationship between such stressors and
soldier tolerance, sustainability, and survivability.

I.fforts include, but are not limited to, medical indices of crew
,0orklOad and Fatigue; soldier selection and physical fitness; and
hiowedical aspects of heat, cold, and altitude on human functioning
as well as those soldier factors affecting performance and surviva-
hility under conditions of sustained and chemical operations.

I
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Sensory Limitations of
Man/Machine Systems Program

U
Background lhe extreme lc.thalitv of the modern mid-tm-high-
intensitv b)Ittlc icld is forecing changes in tactics, neaponls, and
personal. protective equipment. Advancing ',Capons technology ;long1
, ith doctrinal requi rements for continuous operat ions inclUding
nighttime operat ions comhine to prodn(e stresses which threaten
to exceed the capabilities and limitations of the human1 operator

- and thereby degrade crew performance. For Cxample , the visual de-
mands of night vision goggles may necessitate new visual selection
and retention criteria, and the requirCment for continuou opera-
tions may exceed the soldier's Visual performance capabilities after
extended periods of operation. lhc use of protective devices such
as anti-laser goggles, the sun , wind and dust goggles, and helmet
visors threatens to disrupt the crewmemher's visual performance.

The doctrinal requirement for around- the-clock combat operations
results in special concerns about the haman operator's capabilities
to function effectivelv in darkness. Red lighting has been used in
.\rmy aircraft cockpits since pre-lWorld War II days because of its
ability to preserve nighttime visual sensitivity, .Aowever, in future
at rcraft blue-green lighting will be required i n order to achieve
compatibility with aviator night vision goggles . This may compro-
mise flight capabilities with unaided vision. lhe existing hiomedi-
cal data base regarding the visual performance effects of vibration,
darkness, night vision goggles, protective ogo les, and similar
stressors is inadequate for countering the potential threats to com-
bat effectiveness, the natulrC, extent, and mecchanisms o visual tier-
formance degradation are largely Undefined, and the resllting impact
on combat effectiveness has not been determined.

S" The overall goal of this research program is the development of
realistic measure s to precvent compromised combat effectiveness due
to impaired visual performance. These preventive measures I\ill
include exposure criteria, material design criteria, crc, selection
and retention criteria, and modified operational doctrine. \ major
intermediate goal is the establishment of a visual effects b iomedi-
cal data base sufficient to support development cf such measure-.

4
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IilIitar\ Visllal Irohlcr.S: 111smot'ocaims.ad Pro0-
t ct 101) IIAiO OS 0.3 , 1 0 1

Contributing Work or 'k co nd nted undeor two cui t ro( r - f unde d
projects contibu)Lted to the researci; oh cct ives of this progr-am.

P Ib it tv o I'sin 11NI Golg I es inl lielicopte-s.

Concept heval nat ionl Proo rim 1KS t of the Prlogram for1 the Pi lot
NigttV is ion ose inl a Snrr1oigate .\i rcr-a t.



Biomedical Aspects of Crew Workload,
* Selection & Staffing Program

Background I ui % n u-" IL, A d (L:~tiF i g 11ls phy's i -

1a IculL 'lult tZ !U i i a l( )i(II- tl ls a . ci ate d
t 1a\ u tcls aIL t cc f lo o 1 cole CritiCaI f i 1 t usla I

J0S otl 111 1t,1 u t i o ocpr o m n e c ic i ,a d dveclop-
lelt o )i dia mo e s NI 1ita dc e o e spln e s n

1)C t S Jt CXCIV 1 'IIlL t 1)u a~ f t e u iu a a ds gen -
orl eLI b Armll sys;tems and teChnology , andl that these hazards are

Iar her elteCd hv the1 adve rse< ci ironuient of the Armyi tact ical
opcr t Ionsl il 1,1 icl thlt- soldier is reCkJu i red to funct ionl.

AI llcl i a T i on, iit h i t s hioIy oph ist icatcd ai rhorne systemrp
I soii t -; a1 1r i m ex aip I uof ai i 1 I ita r\ o pe ra t i ona 1 a rea that laclcs

"Illot o pa raneut riC research to duve lop oip i rica Icr i ter ia foi ideal
man1 1 -na'1C Ic i no in111teCr fae anMId 3ana IV t I CaI toUICleanCCe/ S Ur Vi Va'1 iiitv'/capahil-
Io rt N CM pe C1J Within cWhi oh the, Selected a i rrew will hie forced to

a11K'nd endureI-. A* moreC complete h jonet rio data base is not avail -
able to dec-;ribe and JLuant if\' pilots' physiological and psychological
toleranice to operat ional stressors , mil1itary' hardware, advanced
tacti105, and pogress ive mili tary operat ions.

llS.Ak.' s reCsearch proorau is des igned to CSta)1iShl/update a ircrew
SOloCtionl Criteria, evaluate re(JiIeMentS for optimlum malnmachineC
iinte-rface, and prov ide physioloigical and psychological guidelines
desor ib iln anld juanit ifv ing tlrnesure iVabil ity and capab ility
envmelopes of man within the iiltarv flight environment. The long-

rnegoals of this resea rch are to es tabl ish extens ive hi omed ical
datai haises and prodict ivo models to reduce or eliminate aviators'
impa ired performance; sensory', cognit ive, and physical overload;
combat stresses; aind, in general, hazards inherent in Army systemls

* and inl the .\rill\ Cl i ronmelt.

Objective -'f0 hiect ivo of this research programl is- to
develop s t a adard- fo 10' e reinedi cal h~azard doef init ion and to po0st ci late
hazarNId def in it ionls hlsoci upIon field aIssessmen~t of combait operations,

noI d ugses-tclems anld onlv iranmlient a effects.
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Anthropometry and Ergonomics Program:
Criteria for Army Aviators

I
Background i th the eaphias is upon incorporating females in-

to the I.S. \rr%, there came the increasing realization that cmpir-
ic:1 -Vised criteria to guide the selection of personnel did not
exist. or those seeking entrance into the Army aviation program,
the cri teria have tradi t ional ly been based on the 5th-95th pcrcen-
t i 1 e male. To rect i fy this c i rcuimstance , the 1 aborat ory emba rked
t upon a ma jor research effort to develop empirically-based selection
standards to assure that an effective aviator-cockpit interface
exi t s for each of thc a i rcra ft in the present Army inventory. Th
resea rch program wi I I address both reach-related and strength--re-
lated IKIctors. Without such an effort, aviator selection criteria
will remain at odds with existing Arm\ aircraft configurations and
Army aircraft manufacturing and design guidelines, and will perpet-
-ate the likelihood that the ful operational potential of our exist-
ing and future aviation resources will not be rcalized.

Objective The obj c t i ye i s to Cs t a hi i sh ant ropmet r i c s i C,
strength, and weight criteria for Army aviators.

Progress iata pertaining to the cockpit referenced seated
eve pos ition of rated Army aviator, have been obtained for the
following 1.S. Army rotary wing aircraft: All- IS, CII-4 C, Oil-SSC,
TI-5S, 1ft-Ill, and tll-60A. A microprocessor controlled data collec-
tion system and graphics display and a set of computer-controllable
variable force loading helicopter controls have been acquired for
the purpose of evaluating flight-related performance of small,

•G medium, and large males and females as a function of variation in
control force resistance. A largely automated means of collecting
data from samples of small, medium, and large male and female sub-
jects performing maximal isometric arm and leg exertions upon
helicopter controls in the presence and absence of vibration has
been fabricated. Similarly, an automated means of collecting per-
formance-related data on brief, dynamic, force-loaded tasks has
also been developed for these same populations. Strain-gauge in-

4 II strumented controls for the til-Ill have been designed and fabricated
for use in determining the input force requirements existing during
the execution of emergency maneuvers (i.e., as required i, the
event of failure of the hydraulics-assist mechanism)
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DD 1498 Ihe above work iwas conducted under the
fOIIi M in ResearchI a11d icc hno 1 o 'V ho rk Un i t SHIumpa r V

Anthroporetric Criteria for A*rmy v .iators, PAUC(G)2 loo.
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Soldier Chemical Warfare
Agent Antidote Research
Area
Ihe oveI object i ve of this progra m element is establishment of

the techno logy base requ i red to devel op safe and efficacious pro -
ph% x is, pr, eCt 1,atmat compotnds , antidotes, therapeutics, patient
decont am i nat i on , and medical management necessarv to assure indi -
v idal protection, rapid return to duty, and mil itari ly effective
sold icr performance on a ('W battlefield. This will require develop-
iiment of (a) medical concepts and technologies, (h) pharmacologic,

• medical, and resuscitative materiel, and (c) resources and systems
for prevention, decontamination, handling, treatment, evacuation,
and management of fix agent casualties. Fmphasis is placed on devel-
opment of antidotes that will assure soldier protection against the
primary threat Cfl agents.

I

I
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Antidote & Antidote/Agent Effects
on the Visual System Program

UBackground :le 1 1, ;r 1 , :Izl-iIi e ,
P:ICt pc- I IClI ti I.rCaIt f I , otent i "I :,, 1.a 1 Ia t i C thIat ot01:1 L! t

th11e %. c I. IN-.t col101 ro sC tin it effect iveless . eCri Gus- def C ice :i Cc es
ill t he it i III, protect i x cpa i I i t i es joeluoe thle I adk o f (iCW get

,oh 1 i l a inicomlplete spect ru ov f an11t ido0tes 4, 'IndJ' ant ido0t es
nit o 1)pe r it irna,,l I I c oT rnOI oi s in1g s ide0-eCf Fec t. Ill(. urcet 1101, y-e-
ci Ir tI ,lt to develop prophe 1 O~xes, pretreatment comp'ounds 'Ind anlti -

~6 dotes, and the ncsayconcepts for their use;( in the riedical nain-
aigereit- ol f x caisua It ies cannot he accompi i shed through- thle lit i Ii ::a-
t ion ml cll entix aIva 1lahie informal~tion and technloloex . he do not
knot, the mechin i sris of aict ion for thle curr ent ( W algent> I-,r the1,i r
suspected Iintidotes or possible prophx lactic compoundsz .*'nd there
is even less~- informat ion reciardinvg thle combiination of the three.

)ra ents especijal ly the nerve ageQnts (ognpopae~,have
di xC r-e to O\ ic effect s on both the central aind peripheral nervous

svste C ll l1inx' of the centrail aind peripheral toxicit ies consist of
Ii ations o ml nirai 1finct ion rel ated to thle aIction of orianIo-

phos pll lt e oil lleu ra I trlalso i S i Oh inl the ehl 1 n c i c svs tel' ,11COhe
alcet% kl dl i ii, i s the knoin letyo ja5 itter. kniox thamt aIce t x
chin I i 11C Is inport ant i n Colit i0 1 0 C~ plip i I 1 0 1i as i &l I as thei 1 0 

-

Cc -C ic ! fli i snaI I i [IFo rli i on he t he ret i II 1I t ma ) I so he i m 1,r -
t lit ; I 1 ic ceiit ia vi sinaI I oca, t i oiis I i01\ eVer , neiirot ra IllSi1 i t t C IS

oIIi icr t Ill n C ( tl chi1n I in l i wn : cI lie i, ii I vec nd I ,IC onIIt r ibu)1te t o

1-it t lui I . d ,I tIi it i Oil th1c I I calal i I i t v to pc1 rv

ei siial I t il 4 i I Cri t i C i I foir cclii let i oii ox f t hie ill i i Oil. Ii1 11 k, i dc -

1) c ic I ! <t ml t% 'Ig 0e11 thle <-ii I ii I of thle [in i t is ic' 1, C, 1w

\rllx effor t to develiop lilt I dotces , pittl reaItrieit , aInd pri plix 1 Ii ci5

icy]jj( ic x Il id iiln r l1)it ion onl the C Ftc Is oi-' these Compowlds on \. is -

iial I fiiic t I in; I hie pr iil v oij icc t i vi' o 1 i is research lxlocii' r Is to

d1CvCI op Il c 011111 ehells ix ve 1 i llu 1c c l I lt i ViseC Onl I lie c f foc t ,0 i f s-

I ec t ed nierve ligCiits ,calld i daIte an1t icdot Cs , po, <b Ic 1)1 1 opi> I dic t i Ccoim-

.1 t I I %l l I - . I l I OY c'd . c' Ci ii a d I to i is
4c i! (CC- ii ia oi t'di Islr i II icIS I cv ted 01 ec I jd 10 ci l 1 c' l

iii~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~I Bcci 'I i i 'ieISlith lll iVi5111x ~.LNK i' i



agent/nuit idote/prophevlact i c coimuound combinat ions. U( It iriatelIe
meIthods 1,i 11 b)e devel Ioped to pred ict how, well1 a soI ldi er ill I I1)

abeto Viual SI 'Comle te hi S l i SSi On foll Iowin7, a spI)ecif ied expo

Objective Iie f01ollowingl t cc in i Cal oh i Oct i Xe05 are r-equ i red to
1)*- rn"' ra s g"oaIs :

Chaa tn icr iz at i on o f t le cflOct s o f ner\'e agenilt s and/or
thleir ;lnt idotcs or pretreatmenlts onl ret inlal funct ionls 1)" means; of

acut and Ch ro0111 C an i 112 1 eXpeOri Menlts it i 11 ing nero ph \si oIog i calCIt
teChn11iqu tII li.J 1 ret tit MIfunIct i OnlS to be eVaIla ted i ncl ude: l ight!
d dark adaip t it i onl relIat ive sens itiit ices acros s clIasseos of re t in al
n iurIlS, s pat ia 1 - te p ora I cont ras-t sells it i v it ics , s t iaii I Us - respon]Se
relIa t ionlsh11ips., recept i ve F ield proper t ieCS, and sp)ontaneCous act i vi tY

(2) 1 uantif ficat i on of transmi ss;ion loss alIong tile viSualI
pathwlay with1 gr1oss p)otent ial netirOIjdlVSiologiCal recording techniques '
anld asCssmenTt Of peCFrformnce loss due to drug exposure.

-4
( 3) ssmon t o f chlio 1 i ilerg i c syvs tem, i nteora ct oil S w ith1 o th1e r

tranIsmi tters Inl thle V i sul systeml following drug_ adiinistrat ion .

(4) Identification of sites of action and uptake of anltidotes
and agents within thle visual system by meains of auto cad iogcapllv to
provide additional iilformation'as to thec mechanisms of action 'and
thle poss5ihie occurrence of local 1100liing of nerve agent.

(3) Comjlar i Soil of S i lIgI le cellI data with gross potent lal and
anatomical f inding- p lovide anl Overall plicture of visual systems
funect ioil foll1ow in1 c ido tc/ age nt iilS il t .

Devlo ' pmen t o f mode I s and teochn iquLes t o 1)Ired i ct impac t on
ui'iain vi siiai performance and combat effect iveiless.

Progress Protocol-s have b~een c omp let ed aind a pp rox-ed aindc
periments beguln Mli ant idOte and anlt idote/age('nt effectsz onl tile vi-tial
Sy teCIi . huti ill experilcilts' aissessing tile effect of physost i'- ire
(a ca rhama ltel and IT (anu nr Lanoplio sphlte) Oil tile Cort ical Vi sua
evoked potenIt iiil (VIT) iin Cats; were Complicated hyv tile instabilitv
of aqueIous soIlutionIs of jliivsostigmine and PEPl. Chiol inesterase ssy
are now be ilug doiie and eiuzvme levels; correlated with changeso in thle
VI*11. Prel iminary experiuients have suggested reductioin of the V! P)
, i t ii phesost i gar inc and some1 reove -ry f ol ow1 iil a1 trop ine .

In elect roplys io log ical studies of All 1 vsija, th(I org anopllosp; )Ila t 0
choline stercase inhibit or and d ii sop copy I fluiorophio sphatti PEP) , ':on -
s is tentlIv causeod a depolIari :at ion of tile rest ing2 membrane 'pno et i a I
0 of extrace-0t i n1alI pho10tore-0ce0p tor c C Is P al) SO caused a coils i steilt

decrasein the uhooepneof, tholse col Is to nearl Ila haf of the



ofthe rn. N nsjtit Il f1 ilit eiet oi- other dn
I l0th1it, :itiopillc, L0(> dI I P , 0D 1 VII i d i 1c Ionl t hC

0ho t 1i'(P0 espose (2(11Id he de :Ionstrited No :Iretect lee effect ("t these,
drno>h to preFVenI t th1eL P(ITII In !Li ICJ d int' in oilf pho1torespense c'I~ is
o 1)s re! hose 10 resnl t-- I-cc te c o~ rfo N~c Pi onl t he
phot 0 ic-CeOto 1 cc! I I eimhrinc'

DD 1498 1 :1 - i 0 no - conodtitted lnde r two PR-sen roh andI

A\nt idote :1nd Ant i dotej.\pent 1A ts on the(- %,i s111( -(vster.,
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Technical Participation

Information and
Technology Exchange
Participation with the other military services and with iutcrnational
groups in projects of mutual interest benefits us scientifically and
economically. There is no problem ,ith 1,hich ie are involved that
does not mesh somewav with that of another group.

Working with interservice and international groups provides for the
effective interchange and availability of scientific and technical
information needed to support the management and execution of our
research program. Membership in and association with these groups
further USAARL's technology exchange.

This listing does not include USAARL's long-standing participation
in technical, professional, academic, and industrial groups which
are described elsewhere in this report.

Air Standardization Coordinating
Committee (ASCC) Working Party 61
The Air Standardization Coordinating Committee (ASCC) Working Party

61 is a chartered international military organization of the Ilglish-
speaking nations which addresses aerospace medicine and life support.
Emphasis is placed on standardization, interoperability, and tech-
nology exchange. Member nations include the United States, Canada,
United Kingdom, Australia, and New 2ealand. USAARL provides techni-
cal consultants and a principal committee representative to actively
participate in the committee's activities and coordinate .'Arry MIedical
Perartment (AMFDD) participation. Maior Bruce I.eibrecht represents
the laboratory and Army Aviation Medi'cinc to this group.

;0SPG
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International Test Participation Agreements

nt itl r

I'l !_ot it itx at x i i t i o ''1d F ~, i ~ i C\ 01 1il
01hCsiloi::'' i e-"t't at tc Intc r 'l t \ii ! t ti

rep11rti- i ii a c r n c ii, )I- - 'tal t it at r t'<a '

I'tnta \ 'A I l ile I li it a~ t t\ pJI t cJ 1011 itx lt
tIntiit of th % I Ioni '-healic01" \i-a.'d~i~,ta- t

tc ot> o tei\ i u i nd i auR'-ipet< at t
1

'i'- 't i i 0' t- Ilk \ tc 1"t i1

Q I I as N I 1. C iii .J AC K i S :1C s11 l - t1 )tIIC el<C

thscon-deptestud rciatehion" C0Igra~tant isC0 I itaa nto x SAl and th
th Ftolo i Ch s ial rat trtttn o rm Aa t teU rly!(<Cion, oI tonai It i x'f NcxI 1
Zaaand i9.At th I !dICIneU R1 1 Ntik mee and o th .\C ri4 oI at, tchanol il
New taa n AICr F orceSI ,:1o KNAC repesentat i i reliesa trtt tro- Ite I oi
reporeps oenti;verthut a ICtaS par tciti t ion' hC ' JI grtlat ha asttLI I had

fo s e purp so ofp reC pa li oi g two ax' i t or aoe S 1 tC -I i 11ht Ic1ats ELa
tNe.lidesiredtcast Deatmen, lAkes fva cottVamonheiras ti othat'

similar garments. li accordance i ith this raequist , thle !'S \ina rap rea-
s;entative procuired and provided these jackets in August PIS1. I i
act ion has accomplished ill coordination vith the US Air I orce.

AGARD-Aerospace Medical Panel
'Ilnis panlet has ast a!lt1ishad inl iy 1 "2Ind was anl ear Ipaioanaeer inl
\(;ARl to discharge tilie m,,iss ion ot hr itlt.i togaCthat' Icadiluc 'epr l-

* ~aii s of the \IO nat ions itn tia field.- of" scienca and tacitnala
re ILit inLg to aer-ospace .IIha 10 1C Narapac 'di CalIP Ianl 'AMP It1 l i jtnx'
ot 111W Inei1s. It i Conicerned li Ith~ t ha C\ ciittca a t, in toat o oaail
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L tv' * iC tl t 1 t i litOII i t t] c .

i S I - t Ai ad 1o ai:c pI I o t C, to I 'I I InC t inI t 11 dt
I a : axt io 1 1 t . .- T"t 1 ' 0 1 1 1 1 C 1h.I r t rc rhC ,d < cL 1 .C 1 t

c '2 1, 0,t 01 1 i A.1erAl sciencs, bi dnar1i. s, speciaI cLI i 1 1:1
C C i 1 1 C 'A I i I C::: s in i I it :A 1V AV I at ion, alld the spec

0i 2 a a t I p it ia r i It 1 .. It t ne' I i ice 1c Ia
1t ' I I IA t0iV 50 FV 'C Oil ".' -I L"C "'"'' t t CL'> A ta 11i i I

AMP Specialists' Meeting, 'Impact Injury Caused

by Linear Acceleration: Mechanisms, Prevention,
and Cost,' Cologne, Germany

I c1\2n x'I"<- aio, an \ARI, 1;pecialists' MICoting nas conveined in
, o'to 0 I'YtUUga1 , ,lmiCl, brought together experts in li II :C 1 1-:1-

ti et1" C :t .< In tihe i nterven Ii decade, the need COr inp l t I n ii
,oet t io In NA :0 a i iCta ft has increased, larel V beOcaune ,ain\ .
i n t ri. hel i copters in tl ich the only method of crier''c \ e'ape'C

i I a ln in' n rLI c less than ideal condit ions. LIri nc thet ', pre-
ec ie T'eCL- Cil also advanced and a revie, was dee id 1. itv, IT appr,

- iits, the \MP convened this follol,-on cectinc -
I. 2 int olo 1k, (;Criant , to provide an update on tii is top ic .

i te : c-tin" covered the following topics: sp inal colnon i Jur Ies
under c o'-,1)1- (2 Sending, and tensile loads; heau!neck iniury;
in i I!at i c clt ion ninur%-preventing hardware; mathemat ical M)del

-i f iat ion, and c ra.4horthiness cost effect iveness. The Ipapers
'a c'2n Ct t urrently in tie process Of publication at .A RP Ilea ,-
t a ir t c .

-; )I p1 at i Pet xcelopmcntal role in this meeting. Nr. I. I
1 Y a t I I t lit ' t ih i ica1 Pro ram ('ha i r an and di tor of the

:l , i : t i( :

NATO DRG Panel, Research Group
6, Effects of Impulse Noise
Formed in 108, Canada, France, Germany, the Netherlands, Norway, the
United Kiigdom, and the United States collect and evaluate data on per-
:in-': nt threshold shi fts induced Ly shooting noise in mi litary practice

1 i .



iro--: hoth I ichIt anld hoicvv 1i roa ros in ic lat ion to thle no ,s e oxpsl'lr,
holk r'OUT Ox'I 1 oat oso lt hods 0 t - rica sn Irement 01* i Mp 1) so nI S e and 31 co 01

:arstihe di f fo ~ont i mpt I soC no0 i se damrage risk o r i to0r i a u sd he 1 t 'I k
rt 10 k:ia tIn~ Ia1t Ion)S. I t oa ZI I latCs thle C f FCCts o,0 no iseC i 1nd uic ed

~ilca r i los o- oo 1; . - rak: e , 001 loots and ovalliateos dlata onl nonalid i lt Iv

t cct'; s nd cxohianiiosz inCo rma t ion onl the app1 i oah1 i 1 it, v o t h ,:j r ij
o o 0t son tile efec U oo f" Ihoar i nz ,rotecot ion in m 1l i t a r pract i or

NAS-NRC, Committees on Vision and
Hearing, Bioacoustics, and Biomechanics

pr-a.- k t- \h. Vit jell l I t -c rc Counil M C 1 nc tI"

t 1 11,1 U. "Il I, k: zi11 1 X0or 1 1 4n iow o~ t tilLe C 111 t ICS l i i lT
o::r i t r Il~c (nt at I X- to tile 0,ml i t e ol1(Il 1 1

1 1. ill I liX M in Br c Le 1 0 t Dr lames i

I ,Ili o k % i I IjPl . I ;ac cka I I C To n r -le 1 1,(-t

in'l ~ ~ ~ I Ir A!') ip te c i vtjely

Tni-Service Aeromedical Research Panel [TARP)
ho-. r i-eI Scv ie .\oro:widical lRe-arch Panel i AR<P ) , e st ah11i ish ed i n

1 0o t'or thle purIPOSe Of foster ing technical exchangze, rev iewing on-
4l jini Joint resca rch programs, oiaking roocinmendat ions for future

bl~tresarchprorams, cooperat ive review\ of individual programs t
liXo1 upl1i cat ion , andI suh-mitt ing a recommended course of act ion to

hol ur,,on h-enera I1, has proven to he an effective ada lin is trat ive
Ciut It\' in thle 1POP reCsear'ch cOMi:lulnitV. 1110e TARP consilsts of 1_ rcerIS
,, j inclu do two 1lahoratory representatives from each service; a

~-igol(onera 1 rep resenltat ive Froml each service; 0110 represent at i 0
o!1 th11 rv-es 1 ve %Ied i cal Re sea rch and D1eve01opine nt Compind s from o a cl

-01\ e;and 0o10 ropreselltat lye Of thle [ieadtiuLar-toiS, Air* ForceC .\FOr-
'-) eddica Il iiV is ion, or- headqJuarter-s, A\il rForce S %ster'lS ('01111an1d.

!h 1\10' ha< tile Jathoritv to charter technical 1\orkin pr-oupIS iI%
bolr thle plipo>Co 1 literact inc at the scientific henll lovel and

Oi lokupo iahic interser-vice coop~erat ive re search pro" ,rlIlls. A\t
presQ1t , 0111.% vOne d exists . It is in tile ar-ea ofI hi odvylaill i s and
thle huo:'an e Hoots 01 vilhrat i on, itmpact , anld accel1erat ion. h*hIC r tiho
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11:.i cooet in1t o t Ho to0t :I I v t Q:, to ich:i'.icc <\t C:I5 C f c t x C -
0c1n o i t2 Je diect t w" io r I-,! i ro c. 1,1 1 It] :It ion

F, Iu 11 ct n, c I it I I' I c ilt o1 0 d t1 l I' ai I ri 1d 11 -, :111

0,o ~l < i : Cc li s:: ' o ::I I. 11 In~ 01 tch . I t oi ill tic

'i- t o ' :10' o X C i I 'n t LeCne CS 110 C CIIlelli in le- Ct

:t :l r i iO ' o:1 suK I 'cl)l Iii se o& e to i t ii r I o

:I t '''ip revili t i on1 Ail c oo I J i nit on t I" t S e r %. I c

Army Aeromedical Concepts Review Committee [AACRCJ

0::)':' i tc t 01Uo the \VLI for ic the pulrposeC of collect in' and dissemmililt lip'

:lIoI:Iteci 0 1, , id 'Ix e p0 itCr inc1 d ca -I C aed li t\ i os ion o 1cC1)t qIIi .\: 1
i II i e il cli q a ic zll!I't ! tri1 io m d5de I i coit t e meetI D 1)s ioinm o I o nce A I
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Sensory Research Division
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)"E HOLLY, F. F.
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*i TECAlNIC AC OSEC TIOA VAC AEPSACO. S, ER mOAR I~' J S Al * ItNN -/ -, I- RG p . IIIY IIN .. (

21. (U') The objective is to provide quantitative information on the physiological proces-

sC',s and mechanisms which underlie visual perception so as to provide a data base which
supports appliced vision research. Bo exploring retnal and cortical proceses which are

involved in the transfer of visual information, a quantitative link may be establishedbetween neural mechanisms and visual performance.

24. (U) The approach primarily includes single and multiple recording techniques in ani-
mals and evoked potential and psychophysical procedures in human subjects. Results from
animals will e used to construct models of the human visual system. A multidisciplinary

app roach will include (1) neurophyslology, neuropharmacology and neuroanatomy, (2) opti-cachysics, optometry and physiological optics, and (3) sensory psychology.

25. (U) 5110-8209. An electro-optical displas system for the rapid assessment of visual
contrast s nsitivity was designed, developed and completed. An experimental method was

O developed for assessing, via non-invasive electrophysiology means, the relative chromatic
perception (photopic luminosity curve) of an individual. An electronic systn for pro-
ducing well controlled spatial-temporal patterns on a CRT and a three-channel Maxwellian
view optical system which used light emitting diodes as sources was completed. In an
attempt to develop a suitable scotopc model, electrophysiological experiments were begun
to analyze the photoreceptor properties in the bushbaby retina. A project designed to
correlate results from visual evoked response analysis with results from flicker photo-
.etry was initiated as was a study designed to compare different methods of determining

visual contrast sensitivity. Several computer programs for controlling stimulus presen-
tations, data acquisition and analysis were developed. This work unit also supported the

develUpent of an elctron microscopy facility to provide ultrastructural and hstochi-

cal acal','e Ip f a inmal ian retinae.

A ell IA, TI onr N oAG lAdA Opatalemd

view ~ ~ 0C optca tC',?I)A 0hc u e lih eOmtn diRde as0C Y ouce was1 FORMSted IAn anCTattempt to develo a.suitable.........mode.,.....................ex.ei.ents.we.e.begu
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III .. A t 85,*,U t 2 1 .5 107
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... : US Arry Aeroredical esearc Laboratory . US Army Aeromedical Researcntb
Sensory Research Division

,,*-,,: Ft Rucker, AL 36362 AMNESIA- Ft Rucker, AL 36362

p*SUCI,*At ISOSVlIGOA YO (FvsSAd UAA,4 ' at u .4,*e l

.50S.................... Patterson, James H.
,-, Price, Dudley R ... I..... (205) 255-4408
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Foreign Intelligence Considered 0.., POC: DA
........... "(* Ci'-..(U)Acoustics;(U) Personnel Selection and Maintenance (med-
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* 9 VcNICAL 0mEiCriV6.* 14 APPOID*CN. IL PRtOGRESSV (S-.I I ~ -&R. -0-N5 ft C_..'A- .. iCifA

23. (U) To establish the necessary and sufficient biomedical data base to support
valid damage risk criteria to insure adequate hearing protection of Army personnel
exposed to continuous noise.

24. (U) Behavioral, histological, and electrophysiological procedures are used with
animal models, and audiometric and psychophysical procedures are used with human sub-
jects. Physical characteristics of continuous noise environments will be correlated
with patterns of hearing loss.

25. (U) 8110-8209 Data analysis and report preparation have continued on a study of
the role of pigmentation in susceptibility to noise induced hearing loss. A second
study to develop the swine as a large animal model was undertaken. Data collection is
complete and a report is in preparation. Procedures to date have not proved adequate
to produce an acceptable audiogram.

DOu I14 9 8 S..........
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23. (U) The objective of this project is to provide a definitive assessment of medical
problems peculiar to the aviation environment and prepare guidelines for field commanders
on the impact of these problems on the aviation mission. The results of such research
will aid in development of improved standards and biomedical techniques for the field
flight surgeon to use in monitoring and treating aviator stress and fatigue as well as
the medical standards for selection of aviators and air traffic controllers for specific
assignments.

24. (U) A multidisciplinary approach, utilizing physiological measuring techniques,
flight surgeon assessments, as well as aircraft comparisons, will provide the method to
analyze aviator performance in the operational environment. Parameters to be measured

4 will include heart rate, respiration, biochemical stress indices, and inflight
performance measurements.

25. (U) 8110-8209. Results of the request from Health Services Command (HSC) to send a
research team to four air ambulance units to evaluate and define hazards Incurred by tile
units due to their unique military mission and environment have been presented to HSC.
Results of the request from CG, USAAVNC, Fort Rocker, AL, to investigate attitudes of
Instructor pilots (lPs) concerning their workload, personal habits, off-duty habits, and

4 other selected items of interest have been briefed to thle CG, USAAVNC.
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23. (U) This basic research program will attempt to identify mechanisms subserving selec

ted visual tasks and to develop advanced testing procedures which quantitatively examine

the visual skills of military personnel. Two distinct parallel pathways have been dis-

cerned in the visual system and their properties suggest that one channel (sustained)

may be predominantly involved in the resolution of fine spatial detail within a visual

scene whereas the other channel (transient) may be more involved in the detection of

coarse, moving targets. Current optometric tests of visual resolution may provide only

limited information about one of these channels.

24. (U) Our approach is twofold. One approach is to evaluate the sensitivity character-

istics of the sustained channel by presenting spatial stimuli of two different colors

both within and outside of the adapting area, The second approach is to evaluate a

• 'method for the rapid assessment of contrast sensitivity which may provide a new research

and clinical tool.

25. (U) 8110-8209. The electro-optical display system (spatial bandwith equalization

method) for the rapid assessment of visual contrst sensitivity was completed and cali-

brated. The correlation of contrast sensitivity obtained with the new system and tradi-

tional approaches are being evaluated. This evaluation and further utilization of the

system is being conducted under a core program.
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23. (U) To define the physiologic effects upon the auditory system of blast over-
pressure generated by firing Army weapon systems. The physical characteristics of the
pressure wave responsible for injury to the auditory systemi will be determined.
Potential protective technology, approaches, and devices will be evaluated.

24. (U) The approach is three pronged: 1. Physical measurements to define the
nature of the noise and on which to base hazard assessment. 2. Direct validation
of hearing protective devices and development of indirect methods to determine their
adequacy. 3. Basic animal and human studies to develop a data base for more accurate
tolerance limits (damage risk criteria) for impulse noise.

25. (U) 8110-8209. A direct validation of hearing protection for the M198/M203
was completed. Results indicate that foam earplugs 'EAR) provide adequate protection
for up to 12 rounds per day. A report is in preparation. Animal studies of the
injury from exposure to mixed levels of impulse noise were completed. Results
indicate that averaging of impulse noise levels do not provide an adequate indication
of the hazard to hearing. Extension of these studies is pending.
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23. W1) Fis research assesses the sound-attenuating characte-i. .tics ,f passive and ac-
tive hearing protective devices, establishes their suitability to meet thle needs of the
Army, develops new hearing protective devices, determines laboratory and field techniqUe's
for evaluation, and investigates any associated medical effects on audiologic performance

24. (U) Methods utilized for the determination of the sound attenuation characteristics
of hearing protective devices will be ANSI Z22.24-1957 and ASA STD 1-1975. Objective
laboratory and field electroacoustic methods will also be used.

25. (C) 8110-8209. Evaluated the IHADSS helmet for the AH-64 Advanced Attack Helicopter
CUSAARL LR 82-6-2-1, Prototype Testing of the Integrated Helmet Unit for the Integrated
Helmnet and Display Sighting System) and the Norton Silent Bandit (report pending) hearing
protective devices to determine applicability for Army u-,P. Measured tbe devices includ-

6 ed in TB Med 501 using the current standard S3.19 (data analyses are in progress). Coin-
pared SPH-4 and DH-132 attenuation when measured with S3.19 and Z24.22 to determine speci
fication values required for real-ear attenuation when using the S3.19 standard for pro-
curement (analysis in progress) . Investigated the effects of CO mask and oxygen mask on
the speech intelligibility and real-ear attenuation of the SPH-4 Aviator helmet (report
In progress) . Completed evaluation of SPH-4s produced by two manufacturers (USAARL Re-
port No. 82-4, Comparative Evaluation of SPH-4 Helmets from DLA 100-80-C-2226 and DLA

* 100-78C-1041).
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~ tEVdEE(P,.V~ ~1(U) Protective Equipment; (U) Stress Physiology;
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23. (U) To provide a technological data base relating to the biomedical aspects of th
evaluation of life support equipment (LSE) and its correlation with injury data collec-1
ted from the field, to identify hazard protection problems associated with LSE and to
pr ovide conceptual design recommendations and criteria to improve LSE and personnel
armor, to provide evaluation of crash-related LSE through tni-service LSE Retrieval
Program (LSER').
24. (U) Army aviation life support equipment involved in either injury causation or
prevention in the field are sent to USAARL for biomedical and injury correlation eval-
uation. This evaluation assesses the effectiveness/deficiencies of the life support
equipment through an analysis of the physical condition of the protective devices, the
human injury incurred, and the related human dynamics involved in the accident. The
analysis is accomplished by the application of epidemiologic methods, medically related
engineering failure mode analysis, accident investigative procedures, forensic patholo-
gy, mathematical modeling and applied bioengineering research techniques.
25. (U) 8110-8209. A presentation was made to AGARl ("Analysis of US Army Aviation
Mishap Injury Patterns," Apr 82) and published as USAARL Technical Report (TR 82-2).
Through on site investigation of all UH-60 Class A accidents a deficiency in restraint
system was identified and corrected. As a routine function of the LSERP, over 100 air-
craft mishap reports were reviewed and eight cases studied in depth. Equipment return-

* ed from these accidents included 43 helmets (4 USAF), 18 seats and restraint systems,
and two night vision goggles. Evaluation reports were submitted to the appropriate ser
vice personnel for this equipment. Co-hosted U"H-60A Crashworthiness Conference with
U.S. Army Safety Center.
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A.&: Shanahan, D.F.
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23. (U) To provide valid, meaningful biomedical impact criteria for the development of
improved designs for whole body protection, and the means to assess the protective perfor
mance of helmets and whole body protective apparatus. Improved head protection from im-
pact is very important because one of three aviation crash fatalities is a result of head
and/or neck trauma.
24. (U) The approach is based on sound and accepted experimental bioengineering methods
including mathematical modeling, pathophysiologic techniques, biomechanics, structuring
engineering, thermodynamics, and physics. This work unit supports the Army's designated
responsibility for applied head-impact research for all three services.
25. (U) 8110-8209. Continued effort has been expended on the evaluation of various foams
and helmet shell combinations, and a final report is being written. Additional impact
est data have been provided to the Integrated Helmet Program Manager. A total of 15 im-
pact tests with human surrogates on new "crushable" earcups for use in the SPH-4 or other
flight helmets were completed. The impact tests of UH-60 Blackhawk crew seats under a
tri-service contract at Wayne State University has been completed and the results are
being analyzed. Evaluations of crash-damaged seats, restraints, and helmets continued;
three severe crashes of the UH-60 revealed good life-saving performance of the crew seat
but problems with the troop seat. Plans for the construction of a .50 cal. firing faci-
lity have been completed; the facility is to be used for .50 cal. vest evaluations. The
Staged Personnel Parachute system test plan was reviewed and test recommendations made
to TECOM. Test components were received and assembled to conduct helmet retention tests
for the U.S. Navy in FY 83. Instrumentation and personnel were provided to the Human
Engineering Laboratory to determine the tolerance of tank gunners to muzzle brake impact
from large-bore weapons on ultra-light tanks; a draft report on this work was completed.
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23. (U) To conduct multidisciplinarv asii -od 'p;,' d .,,mvdical engineering research
to provide a scientific data base of redicalVv ,rtvia, t ina,,rmation and design criteri

to reduce or alleviate vibration insult t,. th. ,;trrtor o: developmental equiment and

systems. To determine short-term and cuml;1atiwv
1 
'i,.medical effects of vibration on the

musculoskeletal system and develop technological methods bV which to reduce these ef-

fects. To duplicate the field environment of vibration to study effects on human healtl

and performance. To evaluate and develop medical criteria -n human vibration tolerance

and to provide collateral support to human tolerance studies and materiel development.
24. (U) Determine dynamic characteristics of the advanced combat vehicle technology

program seat by Fourier transform techniques using instrumented human subjects on the

USAARL multiaxis vibration table. Assess stress and fatigue reactions, including back

"O muscle stress and fatigue, associated with operation of vehicle controls, video dis-

plays, target acquisition systems, and seat coupled vibration by psychophysiologic and

electromyographic techniques.

25. (U) 8110-8209. A subjective low back pain assessment of US Army aviators was com-

pleted. Data trends indicated that helicopter seating posture affected low back pain.

The effects of whole-body random vibration on visual performance as a function of ob-

server ocular characteristics were studied. A protocol for measuring in-flight neck

muscle stress as a function of helmet weight and center of gravity was developed.
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RAE. Peber, R.N. POC: DA

ES.KYMMG -Y. ACH-10 S. fY ,. .....- Cl - . (U) Oxygen Supply Equipment; (U) Life Support;

(U) Stress Physiology; (U) Aircraft; (U) Toxicology; (U) Human Volunteers
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_J_. (1) lo identify, assess, and prevent unnecessary health hazards associated with the
flight environment and to obtain a biomedical data base on the human function associated
ith the use of aircraft oxygen enrichment breathing systems in the flight environment.
To provide the Army data, information, recommendations and criteria to aid in the develop
ment and deployment of life support systems to alleviate identified health hazards.

2g.. (T) The approach will consist of a biomedical evaluation of state-of-the-art oxygen
enrichment breathing systems during aircraft ground and flight conditions. The evalua-
tion will include the sampling of the environmental air input to the system as well as
the .,- tem output enriched air. The samples will be analyzed to determine the systems'
ability to effecti\elv filter contaminants known to exist in the operational environment.

Physiological data, heart rate, oxygen tension and respiratory functions as well as

systems parameters, oxygen concentration, flow rates, temperatures and pressures will be

collected during ground operations and aircraft flight at altitude to assess the ability
of the system to provide aviators the required oxygen concentration and purity during
various flight profiles. The data collected will be evaluated with respect to bio-

medical, safety, and man/machine limitations.

25. (U) 8110-8209. Steady-state flight tests in the UIH-IH rotary wing aircraft were com-
pleted and draft reports of results in both UH-lH and U21 were prepared. A revised

report will combine the results into one report for publication. Results were reported

at a -;,, posium on Advanced Aircraft Oxygen Systems held in Nov 81 at the Royal Air Force

Itnstitlut. for AViation NIedicine inl England. A lab was set up to study thC' ef'ects of

ojtt leit eld conta:uitarlt on oliO(:S. The British '/I. mask was studied in cojunct itn with

tS-b'' 12P pa~k. A dra ft report was written with puhi icatioln in UH 3-
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23. (U) Conduct applied medical research to identify, assess and prevent unnecessary

health hazards and personnel injuries imposed by exposure to the operational environment,

toxic gases, oxygen levels, chemical and biological agents, and to provide the Army

technical information, recommendations and standards to be used in the development and

modification of systems that provide protection from those hazards.

24. (U) The anproach involves the application of physiological and biomedical applied

research methods utilizing physical examinations, x-rays, and biochemical analysis tech-

niques to isolate the hazards involved and determine required protective measures. Thes

techniques will be applied to the establishment of biomedical requirements of environ-

mental control systems and oxygen generating systems, life support survival equipment

and aeromedical evacuation and rescue equipment.

25. (U) 8110-8209. Data from studies of chemical defense ensembles worn inflight

during hot weather were analyzed. The results were reported at the Army Aeromedical

Concept Review Committee meeting, 22-26 Feb 82, the USAMRDC Bioscience Review Committee

Meeting, 13-14 May 82, and to various individuals including: The Honorable Amoretta

Hoeber, Asst Secretary of Defense; Dr. Scully, Asst Secretary of the Army; MG Garrison

Rapmund, CG, USAMRDC; LTG Otis, TRADOC Cdr; Dr. Charles Hubley and Dr. Kenneth Ackles,

Defence Research and Development, Canadian Liaison Staff; and Group CPT Fisher, United

Kingdom Embassy, Washington, DC. A proposed research plan was outlined to USAMRDC

staff in the spring of 1982 to cover the succeeding 3 to 5 years.
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23. (U) Development of clinically valid, military/ASTM standard method for rapidly

assessing the burn hazard associated with the use of flammable and so-called nonf lam-

mable fabrics in a variety of applications, e.g., aircrew, tankcrew and firefighter

clothing, and with exposure to other thermal sources, e.g., weapons exhaust and lasers.

24. (U) The approach will involve modification of USAARL's existing model, BRNSIM, to

optimize its performance in predicting burn depth when compared with burn data from four

sources (USAARL porcine burn data base, University of Rochester porcine data, Stroll's

human burn data and Moritz and Henriques' porcine data) while taking into account the

dynamics of convective cooling of skin by blood, the characteristics of various heat

flux sources, and the need for speed as well as accuracy. Method will employ calibrated

heat flux sensors, fire simulator and microprocessor based system which will sample the

4 output of the sensor monitoring the fire simulator, the output of the sensor monitoring

the energy transferred through or eminating from a fabric and calculate the depth of

the burn which would have occurred if porcine (and by inference, human) skin had been

exposed to the thermal source for the period in question.

25. (U) 8203-8209. During FY 82, BRNSIM was installed on a PD? 11/03 microcomputer.

BRNSI14 was reprogrammed to use different activation energies and rate constants for

expidermal and dermal nodes. This feature permits the model to predict accurately from

very shallow burns (approximately equal to 80+ microns) to very deep burns (1500-2000

microns). Model will continue to be optimized in FY 83, checking predictions against

existing data bases.
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23. (,') To develop and define relevant physiological parameters, for active duty Army
aviators, which can be applied to medical selection and retention criteria; develop and
validate discrete levels of combat fitness, for active duty Army aviators, based on

selected cardiopulmonary parameters.

24. (U) To establish statistically validated levels of physiological fitness, among the
subject, active duty Army aviator population, based on the innovative application of the
following technologies: water-sealed spirometry, infrared spectrophotometry, body

plethvsmography, ear oximetry, lung-Nitrogen wash-outs, helium iso-flows and dilutions,
closing volumes, pulmonary capillary diffusions, airway resistances, non-invasive
cardiac output and respiratory quotient determinations.

4 25. (L) 8110-8209. During FY 82, conducted tests on 103 active duty Army aviators.

A preliminary analysis was conducted on the forced expiratory volume in one second divided
by the forced vital capacity (fevl/FVC%) and on the forced expiratory flow over the range
25, to 75; of predicted (fef 25-75%). These data were derived from the flow volume loops
recorded during the spirometry section of the test. If either of these values was less
than 80' of predicted, it was considered abnormal (West 1977). Yinimal obstructive
isease was recorded if the values were between 70 and 80%; moderate was chosen if the

values fell between 60 and 70%; and severe was recorded for all values below 60%. Using
these criteria, 34 of the 103 aviators were judged to have some degree of obstructive
disease. Abnormalities were seen in virtually all age groups, both smokers and non-

1 t1 1 rs.
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23. (U) The technical objectives are to develop methods for assessing potential visual
problems created by military operational environments, to establish the underlying mech-
anisms of these visual problems, and to evaluate methods for protecting and enhancing
visual performance. The data provided will impact: (a) crew selection and retention
standards; (b) optimal visual performance criteria; (c) observer-display compatibility;
and (d) assessment of medical and non-medical material.
24. (U) The approach will include physical optics techniques of photometry, radiometry,
and colorimetry; optics lab testing of distortion, prismatic deviation, power, transmit-
tance, haze, neutrality, and resolution; psychophysical studies using human and animal
observers; and neurophysiological studies using gross potential and single-cell recordin
25. (U) 8110-8209. A modified faceplate for the AN/PVS-5 was conceived, developed, and

* evaluated. It allows unaided vision for the lateral and lower fields, color discrimina-
tion of aircraft and ground lights, map reading, spectacle wear, and improved comfort.
Other accomplishments: USAARL Report 82-4, Comparative evaluation of SPH-4 helmets from
DLA 100-80-C-2226 and DLA 100-78-C-1041; USAARL Report 82-1, Direct and neighboring sen-
sitivity changes produced by red and blue-white adapting fields; USAARL Report 82-5,
Oscillations in the visual response to pulsed stimuli; USAARL Report 82-10, Cathode-ray-
tube raster line selector with horizontal modulation capability; USAARL LR-82-6-2-1,
Prototype testing of the integrated helmet unit for the integrated helmet and display

* sighting system; Analysis of image smear in CRT displays, J. Ala. Aca. Sci.; Proceedings
Aerospace Med. Assoc., May 1982, Bal Harbour, FL: The effects of whole-body random vi-
bration on static and dynamic visual acuity with a video display; Prevalence of astig-
matism among aviators and its limiting effect upon visual performance with the AN/PVS-5,
N ight Vision Goggles; Lateral spreading of visual adaptation; Computer model for evalu-
ation of symbolo contrast in the integrated helmet and display sighting system.
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23. (U) Little is known about the medical problems which extended operations have on
helicopter aircrews. The objective of this project is to assess the biomedical parameter!
which affect aviation personnel during sustained military operations. The overall iesult
of the research will provide a baseline criteria for: (a) physiologic measures of work-
load, stress and fatigue; (b) the effect of workload, stress, and fatigue on extended per
formancv; (c) Army aviation personnel requirements for sustained operations; and (d) thle
fatigue and stress effects caused by special operational equipment such as night vision
goggles or helmet-mounted sight systems.

24. (U) The approach will involve the utilization of inflight and simulator monitoring
and recording systems capable of sampling and recording continuous analog and digital

6 information in experiments designed to measure pilot performance and aircraft response.
fiese recording systems and statistical techniques will be utilized to quantify and pre-
ict aviator performance levels and subsequent man-system efficiency as a function of ex-
ended military operations.

5. (U) 8110-8209. A concerted effort was mounted to recover the inflight data collected
for the NVC/EMG study conducted in FY80/81. (The data was damaged by intermittent mal-
function of the old inflight recording system.) The effort was successful for three

noLvers: hover, standard rate turns, and final approach (to landing). Analysis is"

dunnelld for VY83. Part of the data from the simulator study was puhi islied as USAAKI.

evchnical Re~pnrt 82-6, "Pursuit Rotor Tracking Performance in Conjunct ion with Cltdd

1 light ptrat ion in a Helicopter Simulator."
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23. (U) Visual perception to Army aircrews is critical for pilotage, navigation, and
eapon utilization to fulfill various tactical requirements. The objective of this proj-
ct is to provide US Army aviation information regarding the visual performance of fixed
nd rotary wing aviators during varying tactical missions. Special emphasis will be
laced on the objective quantification and interpretation of these data and their rela-
ion to variables such as pilot physiological and psychological states and task loading.

4. (U) The approach will involve the utilization of an oculomotor monitoring and record-
ng device for visual data collection during flight. Areas of research to be addressed
ill include: aviator visual performance during conditions of VFR, IFR, night and nap-of
he-earth (NOE) flights; day and night navigation; scout helicopter operations, and vary-
ng aircraft comparisons. Measurements of dwell times, scan rates, fixations, and zones
f workload will be analyzed to provide visual performance criteria and models. Addition-
lly, data collection equipment and techniques are being designed to provide the ability

4 o record visual data under night flight conditions and data analyses project.

25. (U) 8110-8209. The joint research project relating to visual detection strategy di-
rected by the US Coast Guard Research and Development Center in FY81 was completed, re-
Bulting in the publishing of USAARL Technical Report No. 82-7, Preliminary Study on Scan-
iing Techniques Used by U.S. Coast Guard Lookouts During Search and Rescue Missions. A
?aper delineating the methodology used by USAARL in visual performance data collection
ria NAC Eye Mark Recorders will be submitted for publication within the first quarter of

* 83. Analysis of pilot eye movement during increasing visual workload in an OH-58 has

een completed and final report will be submitted for publication within the first quar-
er of FY83. Data reduction and analysis of pilot eye movement during low level terrain

nd NOE flight in a UH-IH is continuing and a report comparing performance on the basis
f flight profile and experience level is forthcoming.
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23. (U) Sophisticated avionics, weapon systems, and taxing flight profiles place great
demands upon aviator information processing abilities. The objective of this work unit iL
to provice measures of workload and cognition in order to critically assess the capabili-
ties and limitations of aviators.

24. (U) Tactical scenarios are analyzed tL determine stressful and fatiiguing! components
which adv rscly affect the aviator's mission accomplishments. Psychological and visual/
psvc;.omotor tests are identified or developed with the goal of being specifically tailore
to the aviation scenario.

25. (U) 8110-8209. To date, a computerized, field-portable psychological assessment
. battery has been used in two studi of the cognitive affects of wearing chemical defense

ensembles in flight as well as collection of data during a four week aviation FTX. Two
technical reports are in the pro, ess of USAARL HQ approval and mnalysis of th, FTX data
to be completed first quarter FY83. Work continues on validation of tie total test

system.
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3. (U) The objective of this project is to provide a definitive assessment of medical
roblems peculiar to the aviation environment and prepare guidelines for field commanders
n the impact of these problems on the aviation mission. The results of such research

ill aid in development of improved standards and biomedical techniques for the field
light surgeon to use ip monitoring and treating aviator stress and fatigue as well as
he medical standards for selection of aviators and air traffic controllers for specific

ssignments.

4. (U) A multidisciplinary approach, utilizing physiological measuring techniques,
flight surgeon assessments, as well as aircraft comparisons, will provide the metlod to
nalyze aviator performance in the operational environment. Parameters to be measured

-' ill include heart rate, respiration, biochemical stress indices, and inflight
erformance measurements.

5. (U) 8110-8209. Results of the request from Health Services Command (HSC) to send a
esearch team to four air ambulance units to evaluate and define hazards incurred by the
nits due to their unique military mission and environment have been presented to HSC.

esults of the request from CG, USAAVNC, Fort Rucker, AL, to investigate attitudes of

nstructor pilots (IPs) concerning their workload, personal habits, off-duty habits, an!

ther selected items bf interest have been briefed to the CG, USAAMINC.
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that personnel smaller than the 5th percentile male are capable of flying some Army air-

craft. Hence, a need exists to reevaluate and modify, as appropriate, extant anthropo-

metric criteria.

24. (L') Anthropometric data, including strength and weight measurements, will be ob-

tained from males and females whose statures are less than 64 inches or greater than 73

inches. These data will be compared with the cockpit-related dimensions and individuals

* will be placed in aircraft, to determine the anthropometric criteria. Weight criteria

will be based on: crash-survivability considerations, aircraft weight and balance 
con-

siderations, and medical obsesity guidance. Strength criteria wi~1l be based on a con-

sideration of both the maximum force required to fly selected Army aircraft and the

evaluation of sustained physical exertion upon cognitive and psychosensory 
capabilities

while performing multielement tracking tasks using aircraft controls which require var-

ied levels of physical force input for their operation.

* 25. (U:) 8110-8209. Cockpit-referenced, seated-eye-height data from 
rated aviators were

obtained for the Army's principal rotary wing aircraft. Equipment for the assessment of

lielicopter-control-referenced strength capabilities has been fabricated and subjected t

preliminary tests. A set of variable force helicopter controls and an interactive mi-

croprocessor/graphics display have been obtained to assess the relationships among per-

formance, strength and control forces.
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23. (U) The primary objective of this research program is to determine the effects of th,
administration of nerve agents and/or their antidotes on retina or higher visual mecha-
nisms and/or processes. Transmission loss along the visual pathway due to the adminis-

tration of these substances will be quantified and an assessment made of performance los!
due to drug exposure. The sites of action and uptake of antidotes and agents within the

visual system will also he studied.

24. (U) The approach will include single and multiple neuron recording (gross potentials
techniques in anesthetized animals. By examining each area of interest before and after
drug administration, drug related effects on overall visual function can be obtained.
Autoradiography and other localization and histochemical techniques will be used to

localize sites of action and uptake. Gross potential data will be compared to both ana-
,* tomical findings and data obtained from single unit studies to provide an overall pic-

ture of visual system function following antidote/agent insult. Results from these

studies will be used to infer actions on the impairment of the human visual system and
the ability of the soldier to visually complete his mission.

24. (U) 8110-8209. Development of additional instrumentation and software programs has

continued and the protocol was completed. Experiments assessing the effect of the car-

bamate physostigmine and the organophosphate DFP on the cortical visual evoked potential
* were begun. Problems were encountered owing to the stability of physostigmine and DFP,

and cholinesterase assays have been started to alleviate the problem.
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M Eeto irsoy (U trstructural survey, at difrnNerllvl n nseii ell ntoye of: tVerte-

brate visual syster by using morphometric techniques to analyze the synaptology,
conneervity, and overall morphology of the cell class(es) studied. To develop and
employ techniques for specific localization of selected electron-dense, labeled com-
pounds. By employing such techniques a more molecular level of appreciation will
be gained in better understanding the structural, functional, and neurochemical organi-
zations that yield the complex interactions that result in visual perceptions.

24. (U') To study the ultrastructural organization of retinal inner plexiform layer
cells using plastic-embedded ultrathin and thick sectioned tissue in an electron
icroscope. The structural organization of at least one retinal cell type will

* e studied using established morphometric techniques. The localization of putative
eurotransmitters will he studied by employing selected electron-dense, labeled
ompounds in established histological protocols.

5. (U) 8203-8209. All necessary materials to accomplish the proposed work have
een placed on order to permit a start by October 1982. The primary investigator
as just completed a visit to the National Eye Institute, NIH, to refamiliarize him-
elf with the electron-dense and 'histological staining techniques to be employed in

* his work. The investigator also became familiar with the specific protocols for
raining primate photoreceptors and post-receptoral cells with Procion Yellow and
rocion Black tissue - reactive stains for light and electron microscopy analysis.
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